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{ Record Year for Shipping and Passengers at Southampton — is proposed to contine thi 
Docks. Which should provide suthicis 
nstance The « OS ‘ ‘ ‘ 
vear 156 proved a most successful one for the sl Ippins sion of a large seven-store at 
at Southampton Docks. original project —— pels . 
wo new records were achieved, The quantity of shipping trafic: iuatifies thic are ; : 
entering the docks increased, and so did the numb ol $300,000, b Re ie sees a © 714) Oe 
sengers. but it seems hard onl ty , } ‘ en 
wards, shipping advanced to 18,2939), 90K gross tons itl company has bet Aontes , ( Bei - 
ease of 3B per cent. over the 1935 figure (which was tn itse ee Ee a ere 
ecord one), and the number of passengers embarking and ia. Wine ae ' nee ge tae e 
sembarking rose to 560,000, an increase of 4 per cent. over company. too. wit ies Dae S " , 
1935 total and nearly 16,000 more than the previous record the site ‘i be prope ‘ nn 
blished in 1930. Te ata e 
Freight trafic through the docks also increased, \ tot. aren to be establishes \\ 
age—import and export—ol tons was dealt with, Pos a a — 
this exceeded the previous vear’s ageregale by nearly 'e) Which always as a sense : 
cent, There were specially notable increases mporta- Eg a Ney? 
s of fruit from South Africa, and timber. summer of 103% ss eae a On 
e South African citrus fruit season came to an end i and 14,425,000. cleare OTe 1409 oe ons 
| mber. For Southampton it was a record one, \pproxi- Ceili’ tee ae : a 
Iv 1,900,000 pa kages of oranges, grape-truit, lemons, the total was ¥ - [ ; rr ; , 
( . were dis harged at the docks. Incidentally, this quantity es . 
unted for over 70 per cent. of the citrus traffic shipped " 
n the Union to this country during 1936, 
e close of this season coincides with the opening of the Traffic at the Port of Hull in 1936. 
South African deciduous season, and substantial supplies o! 
hes, apricots, plums, etc., are now being regularly dis- lor the Port of H 
ved trom the Unton-Castle Line’s vessels for distributior vear, e shipping of ; 7) 
to all parts of the country, This traffic increases enormously dues amounted to 6,{4 Is ) 
the season advances, and its magnitude mav be gauged OSS, 920 tons Iso > 
the fact that during the 1936 season 4,317,000 packages garded as serious, since. thr 
received at the docks. five highest thre sto ‘ ‘ D 
e quayside shed for banana working at Berth 25, Empress accounted for bv the { 
<, has been entirely re-modelled, and it was used for the places abroad, which at G74,2s 
time on January 14th, when the steamer ‘* Chagres *’ dis- io. Altogether, howeve 
ged a large shipment from the West Indies. lo facilitate arrived at H bv { ‘ t 7 
expeditious handling ol the fruit and to supplement the million tons vas shippec © yh 
vside discharging equipment, a number of special features ances at the docks The pro ‘ 
e been incorporated in the design of the shed, which has a with Italy ar thre rte pti . i 1) 
all leneth of 517 feet and a width of 147 feet. iN Spain, had an adverse ect Dp | pp 
The banana trade at Southampton Docks has grown tre- addition to which the near Contin Cs 
dously since the first shipments from the West Indies ani some contraction owing to the p vo, ©O 
( tral America were received in) 1931, and the trafic now hand, imports of timber an { ‘ o 
ounts to 24 million bunches annually. The arrivals of sawn wor n te O24 572 
compared with 776,186 loads of pit props 
Free Port Zone for New York. hewn timber 598,552 loads. compare: th 2TO.7BSR 
; ‘ together, 1,6: oacs, the ehes be ‘ cit 
lhe projected free port zone in New York Harbour was to be the history of the port, an increase of, fieures. 350.001 
ened on February Ist. There has been considerable con- loads, or more than 30 per cent Imports of whet thavlen 
versy about how it should be organised, for the munici- oats and maize were 1,361,125 tons. against 1.245.799 : 
tv does not like the responsibility which will rest upon it, and of oilseeds, nuts and kernels 654.515 tons ainst 739 
ording to the plans of the Federal Free Port Commission. tons. There were good increases the quat tities of pro 
ese envisage a Public Utility Corporation on which the — sions, butter, eggs and fruit imported, but sheep's wor 
inicipality will be represented, instead of the laissez-faire principally from Australia, at 1,681,885. centals as 73.(4M 
stem of a private company. New York business circles also centals down on the vear, but. still considerably above 1 
sist that the functions of the zone should not be confined to average of recent vears. Hull has become a arge port for the 
rehousing, breaking of bulk and packing, but that manu- reception of petroleum and as a distributing centre for the 
ture should be allowed too. This question is not vet North of England, and last vear’s quantity was 141.6 mill 
ecided, but the municipality is anxious to avoid expense, and — gallons, or nine gallons less t! 1935. vet nol ool ; 


es not want to have to provide much space. At present it on 1934. 
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The Maintenance of Waterways to Harbours and 


Docks 


By RAYMOND CARPMAEL, O.B.E., MiAnst.C.E. 


Introduction wherever an obstruction, natural or artificial, 1s placed in tl 


yath of its free travel. One of the best examples of the torme 
} 





F the many problems with which the civi! engineer has 1s Dungeness, projecting some seven miles beyond the gener 
to deal, it is doubtful whether any give him greatei line of the Kentish coast to the north-east of Hastings; 
concern than those directly connected with tidal — effect in stopping littoral drift is clearly illustrated by the fas 
waters. No other description of constructional work, that pebbles from Budleigh Salterton, near Exmouth, as we 

although calling for the most skilled knowledge and for the © as Cornish pebbles, have been picked up there Such pebbk 
fullest study of local conditions, can cause an equal measure of — are sea-borne, forming part of the great littoral drift: which 
uncertainty and anxiety as that connected with works mainly mainly from west to east along the south coast of Englan 
affected by ever-changing tidal conditions. This could be and of which the motive power is partly that of tdal curret 
amplified by indicating that the majority of the main engineer- and partly that of waves and currents generated by wind 
ing problems in connection with harbours and docks are du Between Hastings and Dungeness very large deposits 
in a greater or lesser measure to water-action, of which some material are made, seriously affecting the ancient harbours 
instances are: Rve and Winchelsea, whilst bevond Dungeness, that is to s: 
(a) Alteration of tidal contours due either to the attritior to the north-east, considerable erosion takes place. In 1:25 the 
of lands adjacent to the sea, with resultant destructive = “> advertised in the press the sale by public auc won Gs fon 
effect on structures constructed for the support of 1,000 atCres oF accreted land at Dungeness, which land hi 
railway and other works, or to the accretion of | Peem recovered trom the —_ by purely natural agencies—tl 
materials carried in suspension by the sea, tending to deposit of sea-borne snc ~an from the more westerly littor: 
reduce navigable depths at the entrances to harbours“ Devonshire and Cornwall, 
and docks. Where SU Nn movements occur, any seaward projection trot 
the coast line, whether natural or artificial, forms an intercep 


) sstructl r eS i ‘rOSION aused : 
(b) Destruction of structures and erosion of land cause ing barrier, and when such barriers, for example, breakwate 


\ » increased weight ; ‘locity of water passing . 
by the IncI sed weight ind velocity of water passing 1, provide sheltered waters in entrances to harbours, are 
down rivers in times of flood occasioned by heavy structed. the natural balance of cuantiti  teaat 
. e-¢ ° ‘ ©. . - Cl, « «tl alle 4 quan es Is aisturbes 
rainfall, or by rapid TIses of temperature in districts disturbance mav be helpful te places bevond the inte ceptin 
where rivers have their source in mountainous country Larcher wthete alten die te arccetion wold cthere 
e ‘ I \\ «< « I ! OLIGT Ist ix 


which is covered by snow or ice during winter months. — put it may also be detrimental to places wher a : 
‘ ‘ alls : ‘ aces Where Coasta! contou 





(c) Ships in railway and other embankments, to find a ean only be maintained by deposition of materials conveyed | 
remedy for which the source of the influx or infiltra- | sea action from elsewhere, The harbour engineer « annot eva 
tion of water must be traced in the first instance it this inexorable law, and wherever he creates a harbour in tid 
very nearly all, if not in all, cases. Waiters, thereby causing interference with this littoral drift. 1 
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The question of the maintenance e of waterways to harbours must sooner or later take steps to preserve the necessary lept! 
and docks should appropriately be considered under two head- of water for the safe navigation of the type of ship for whicl 


ings, namely, the causes of the accumulation of silt in navi- the harbour was designed. 
gable waterways and of the destruction of works constructed Where natural harbours are situated at the mouths of rivers 
for their protection, and the methods employed to maintain a certain balance of quantities is reached between the reaction 
these waterways. produced by the river and the tidal currents. The constructio } 
of harbour works at or near the confluence of a river and the 
Causes of Siltation sea must inevitably disturb this natural balance, and unless thi 
: ie is fully appreciated the subsequent maintenance-costs of suc 
The causes of the accumulations necessitating artificial works harbours may render their continued existence impracticable. 


or operations to maintain navigable depths are (a) direct sea- 
action, causing coastal erosion in one area and deposit of the The Effect of the Construction of Artificial Barriers. 





eroded material in another area, and (b) deposition of _ silt \ few typical examples of the effect of interference witl 
brought | down from inland and carried, particularly during littoral forces caused by the construction of artificial barrier: 
times of heavy rain, by rivers discharging into harbours and are shown in Fi 1 to 8.* Fig. 1 shows an unregulate 
entrance-channels to docks. river mouth, Fig. 2 shows the same after regulation by twe 

All over the world unceasing changes are taking place in the solid piers of equal length. Fig, 3 shows the same after 
seaboard or land-frontages to the sea, In some parts of the regulation by piers of unequal lengths. Fig. + is similar 1 
coast erosion of cliffs goes on, sometimes accompanied — by Fig. 1, but with a projecting breakwater, This method has 
denudation or stripping of the materials of which sea-beaches been adopted at Port Talbot, and also represents the conditio1 
are composed, with the result that the sea encroaches on the — of affairs at Swansea where the Gower Peninsula and Mumbk; J 
land and the seaboard travels inwards. The converse of this Head form a natural barrier corresponding to the north pie 
occurs elsewhere, and by the deposition of materials from the at Port Talbot. A shoal in a position corre sponding to thi 
sea, land is formed and the seaboard advances. one inside the breakwater in Fig. 4 exists between the Mumble: 

It has been conclusively proved that enormous quantities of © and the harbour entrance, and is known as the ‘* Gree 
eroded material are actually borne by the sea from place to Grounds.’’ Figs. 5 and 6 illustrate different types of constru: 
place, such travel being known as littoral or shore drift. tion of (a) a solid and (b) an open breakwater projected fron 
Deposits of such material from the sea on to the land are made the foreshore. It will be appreciated that the direction of 


* Ss ana - Af - " 2 . . = ™* . om . . ~ - . . 
I aper re ad be fore the Institution of Civil Engineers on December * Based on diagrams on p. 223 of a Paper by Mr. A. E. Carey, “ The 
Sth, 1936, and published by kind permission of the Author and of the Sanding-up of Tidal Harbours.” Minutes of Proceedings Inst. C.E. 
Institution. vol. clvi (1903-4, Part ID, Figs. 12 to 15, and 17 to 20. 
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7d Maintenance of Waterways to Docks and Harbours—continued 
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re prevailing winds influences the contour of the low-wate nie large quantities of alluvial matter eroded from the land The 
I | d also the position and shape of the shoals. Fig. 7, which deposition of this matter at or near mouths of rivers forms 
ows the principle of the groyne for foreshore protection, bars or shoals, accumulations which must be removed. Thes« 
t¢ cates this effect. Fig. S&S shows an open viaduct or pier bars form obstructions to littoral drift, and collect, and are also 
t ich, unless designed with openings of sufficient span to suit built up with, material carried in suspension by the sea 
I cal circumstances, may offer sufficient obstruction to caust One of the best-known examples of these bars is that at the 
oaling. mouth of the Mersey, from which the enormous quantity of 9 
: Four actual examples may be cited of the effect of the inter- million tons was dredge 1034 bv the Mersev Docks 
ption of littoral drift consequent upon the construction of Harbour Board to preserve opt channels fe the large ners 
rbour works :— sing the port, 
‘ |) Ceara Harbour on the north-east coast of Brazil : 3 
re over £400,000 were spent in the construction of a break- Great Western Railway Dock Problems 
| ter nearly 4 mile in length, of which the first 250) vards This Paper deals ma th the problems contronting: the 
sisted of open viaduct. The work occupied 10 vears, but Great Wester Railway Company naintaining navigable 
harbour is now completely overwhelmed by sand with the depths in their Bristol Channe ports of Newport, Cardiff, 
eption of a small area where a shallow berth is maintained Penarth, Barry, Briton Fe . Port Ibot, and Swanse: \t 
dredging. Although a short length of open viaduct was Fishguard, however, the ¢ mstances are different, and little, 
ovided, tree sand travel was checked to such an extent by Panv, siltation Ss produce iro. sources Outside the harb 
« solid portion of the breakwater that the whole harbou Of the six ma oal-exporting ports, three Newpo 
! came choked. Carditt, and Penartl { situates t the mouths of rivers 
| (2) Madras Harbour. Here two solid parallel breakwaters, namely, the Rivers Usk, Tatl, ar ke] espectively, which flo 
200 vards long, were projected from the foreshore, curving nto the estuary of the River Seve These three rivers 
ards at their extremities to form an entrance 500 feet wide, the River Wve, which joins the River Severn at ( hepstoy ‘ 
} ¢ position of which was subsequently moved and reconstructed highly charged with alluvial matte: suUSpENSIOI ‘ 
. face approximately north instead of east. Siltation com- Severn itself is similarly heavi arged before re: re 
enced even during construction of the work and has caused Chepstow In addition to this alluvial matter, the Usk and its 
nsiderabie trouble and expense ever since.* Unlike Ceara tributary the Ebbw at Newport {1 the Taff and Elv at Cardif 
rbour, that at Madras has been maintained bv dredging. bring down in times of flood verv large quantities of coal-silt 

(3) St, Catherine's, Jersey.' —These works, consisting of a from the spoil tips of collieries situated in the valleys upstrean 

thern breakwater 2,000 feet long and a short southern arm, Kig. $* shows a general map, diagrams of the principal 

e commenced in 1848, The harbour is now sanded up and South Wales ports are give ' vs, 10-15 inclusive, Siltatior 
andoned, with the total loss of the £200,000 spent o1 os it these ports tro one tuse rt nay occur ip \t 
a: ) » \ ( 
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Fig. 9. Great Western Railway Ports in South Wales 

1) The ancient Port of Tyre at the eastern end of the Barry, where no river discharges and where both flood and ebb 
Mediterranean Sea. The ancient CIty ol Ivre, with the adjo Nn- tides flow very. stror oly outsic the entrance piers, s Itatior 
¢ one of Sidon, was destroyed in 332 B.C, by Alexand r the occurs less rapidly \t Port Talbot nd Swansea the fore- 
(reat. The city, before that date, was partly on the mainland shores and sea-beds consist mainly of sand The annels at 
partly on an island. The former part was first captured both ports are subjected to siltation from sand, both wind-borne 

i] the materials from the demolished buildings used to build and carried by the sea his siltati s carried into the docks 

pier or mole, bringing the island city within range of the (4) during operations of ** levelling,’’ that is to say, when the 

| hallistae and other engines of war from which large stones and entrance lock-gates are opened at ¢ thout the time of high- 
ther missiles were flung on to it. \fter the capture of the Water of spring tides to) obtain ans mpound the greatest 
tv the pier was extended, linking the island with the main- possible depth of water in the dock, ( b) when the loss of 
ind. This interference with littoral drift caused the creation water due to “* locking “* can only be compensated by pumping 

«a peninsula of a practically uniform width of 4 mile and nto the docks highly silt-charged water from the channels 
| mile in length, which was formed by materials carried by the Further, into certain of the docks there flow direct streams or 
sea and deposited on and around Alexander's narrow mole built feeders which, during their passage through colliery vallevs 
or War purposes, a result which certainly was not anticipated among the Welsh mountains, are themselves often heavily 

| \lexander. charged with silt, sand, gravel, coal refuse, et 
Formation of Bars at River Mouths. " , Mai : , 

\ large proportion of the harbours of Great’ Britain have Methods Employed to Maintain Waterways 
been built at the mouths of rivers which—and this is particu- The methods emploved to maintain waterwavs can be con- 
arly the case with the Bristol Channel ports—bring down sidered under two headings 

' AL E. Carey, “Sanding-up of Tidal Harbours.” Minutes of Pro (a) Maintenance by artificial works, such as training walls, 
ceedings Inst. C.E., vol. clvi (1903-4, Part ID, p. 215. vrovnes, etc., to arrest and divert the travel of sand 
2 Joc. cit. and shingle which would otherwise accumulate and 

} Sir Francis Spring, “ Coastal Sand-Travel near Madras Harbour.” reduce the depths, 

Minutes of Proceedings Inst. C.E., vol. exciv (1912-13, Part IV), p. 153 (b) Physical removal by dredging or sluicing of such 


» st , 
4 Loc. cit. accumulations due eithe to sea or river action 
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Maintenance of Waterways to 


There is an essential difference between training walls and 
The former are constructed at the mouths of 
rivers to control and accentuate their scouring effect. The 
latter are mainly, if not wholly, provided to form an adequate 
shelter. 


breakwaters, 


Both, however, projecting as they do beyond the coast 
line, arrest coastal drift, and, unless designed with a complete 
knowledge of circumstances, may occasion troubles far greater 
than the artificial ible 
depths, 


Nay IQ 


maintenance of the 


necessary 





Fig. 10. Newport. 

In many harbours, entrance-piers are provided on either side 
of the approach-channels both for shelter and for navy gation. 
Trouble often arises when such piers are of close timber con- 
struction, in that they are incapable of upholding the weight of 


accumulated coastal drift. If openings are made to permit of 


the free passage of this drift material, it passes through an 
accumulates in the entrance-channel to the dock and must be 
removed by dredging or other means. To avoid such artificial 


removal, ftoreshore be constructed to arrest the 
drift \n example of 


this occurred at Penarth, where shingle-travel was arrested by 


groynes may 
harbour entrance. 


before it reaches the 


ri 


rroyne, constructed at little expense, of old rails and sleepers. 


1s 

This aspect of the matter covers such a wide field that only one 
other example of protective constructional works will be given, 
namely, the taken to check breaking-through of the 
laff into the main channel abreast of 


Dock, Cardiff. 


steps 
Rivet the entrance to the 


Queen Alexandra 


’ 





A BRISTOL CHANNEL 


Fig. 11. Cardiff. 

The River Taff follows here a sinuous course through tidal 
mud-flats and, as is generally the case with such rivers, tends 
to erode its concave banks and to build up by deposit the 
banks. At Cardiff the ultimate effect of this would 
have been the formation new mouth in the navigable 
channel abreast of the entrance to the Queen Alexandra Dock, 
siltation. To counteract this, 


CONnVeX 
of a 
there of 


resulting in an increase 
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Fig. 12. Penarth. 


and 


brushwood groynes were built to arrest erosion, at the 
same time the accreted spit in front of the opposite bank was 
dredged away to lead the river-discharge in a direction parallel 
to the main entrance-channel. ‘These groynes comprised a line 
of 10-foot stakes spaced 8 to 10 feet apart and driven into the 


HARBOUR 





February, 1937 


AUTHORITY 







Docks and Harbours—continued 


bed of the river. To these stakes, mattresses consisting ol 


g 
light wooden framework interlaced with brushwood wet 
fastened by light chains, The groynes varied in length fro1 


GO to 100 feet, and were placed at intervals of 150 to 200 fee 
\fter construction they 


hea, 1) loino- oO 

neavy dredging-cargoes 
1 
1, 


bank. Were welghte¢ 


them 


along the rive 


by depositing on from. stezi 


hoppers. [hese works have proved successtu and then CoO 
PI I 


Western 


Costs which the 


struction has relieved the Great Railway Company « 
breaku 


would hay 


the heavy dredging 9 


additional 
hrough ol the river into the entrance chat el 


nvolved. 





BRISTOL CHANNEL 


Fig. 13. Barry. 

In onnection with the best methods « mail ning Wate 
ways, the Author cannot do better tl quote such an authorit 
as the late Sir William Matthews, K.CLM.G , Past-Presice 
who has put on record on p. 255 of e discussion on M 
Carey s Paper* that ‘** the whole art of conser, re) working 





BRISTOL CHANNEL 


Fig. 14. Port Talbot. 
lepths in and at the mouths of sand-threatened harbours 
n continual dredging.”’ Ihe Bristol Channel ports form ne 
exception. Under favourable conditions, however, channels 
can, at least in part, be cleared by sluicing with impounded 
water released at or about the time of low tides, preterably 
he spring tides. 





Swansea. 


Fig. 15. 


Short Historical Survey of Dredging Craft 


Before describing the methods of removal of silt either by 


sluicing or dredging in harbours and docks, it will perhaps br 


of interest to make a short historical survey of such work, 


from which it will be seen that there is nothing new under the 
sun. 

The progenitor of the bucket dredger was the Persian ‘‘chain 
of pots’? used for raising water from wells. This consisted 


of an endless rope, or pair of ropes, made of palm fibre, to 
which attached pots at 
These pots, on passing over an upper terminal wheel 6 feet 


were earthenware uniform intervals. 
in diameter, which was revolved by manual labour, discharged 
their contents into a trough through which the water was led 
for irrigation or other purposes. 

The Pliny 
pump into Greece either earlier than or coeval with the foun- 
dation of the city of Babylon, It is recorded that the working 
of these pumps by the daughters of the household was regarded 


historian mentions the introduction of a similar 


as a very suitable form of punishment for their misdeeds. 


(continued on page 111) 
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Notes from the North 


Dock Telephone System. ates espect | ve ‘ ‘ 
ERSEY DOCKS AND HARBOUR BOARD, co- ocks and do ent ssels , (1. Gin 
operation Ww th the Post Othee, has arranged tf Lhe st the rates ( ‘ ; S 
Provisi¢ al ¢ ect telephe ( facilities ( C1 ( se, were £1,018, OF ‘ ) ( : ‘<4 pre 
shore a aq ships u the Live rpoo! docks, VS ‘ Whe » ae ( ( 
Hitherto, ther has not been v direct cleph Ctc- the Boa s ( » p i ‘ { s 
possible betwee ship cit ‘ e ore S pare COM) CN . ) ‘ 
re. * ther in the citv or the ee irv, oe ( hy | pers | ( ) ‘ ee iuy 
vessel in the ce ed to com ce \ ] Dp » « p ert BO . ) \] 
ind, he or she d to ov sl or the purpos | S ( WW 1 p ( p 
been planned, | means « exible ables. plugs ( 3 ‘ ‘ {-*>-) 
ets, that telephonic com: catic v be e betwee s ( cif f 
sseis mm two ce Ss shore t te ot 2s ( » ) ( 
oO irt of ( e ble ‘ e shipo ‘ ( ees ) 
Calis originat -, © esSsets | S ( e ¢ Cv ( s ) 
s will inve ( , ( ‘ re t ) ‘ eos iu 1 
| presel te Te SETVICE \ pplyv « ‘ yyest ( ( ) dep 
cklebanl Bran | S “Cus i the ¢ ( B ¢4t + iA in 
y No. 1, south- t sick e registeres clep ‘ Hf epa ( Me ( \ 
sO hese shtp-shore telephones ‘ esp ‘ B ‘ t pp ea. « 2 
f ane Bootle L5z hese two ae positions ‘ rere S1Ci¢ s iI 
ead ot e expe ( ( st ( ‘ yossil ‘ Exp ( 
Cs pprop ( hye S irees pp \ 
The hire ot the clepi cs esponsible a © sS ps . 
we to the nst ‘ s | “part sles ‘ c OUSECS ele ) ‘ 
yeriod of the se ‘ s s 
a Pe ’ ‘ ¢ a ) 
anchester’s Bid for Exports. See ' 
\ he t al e Y ( ( Cut s (, 4 ( { { { 
orters' a Exporters’ Seeti he M ester ¢ ‘ expen ‘ 2 on 
Commerce, M H \. Baerle presides Sill t ( ( tS 7 
ler quantity o oods is exported t Ss import ‘ < ves { 
Port of Manchest With this 1 the Pe of M eine peres ¢ ‘ 
ste Committe proposes steps she Y 1 ‘ ‘ cing p ) 
( lee exporting s le ( ite ec ( s ( t} Dp ) ( 
ent to wh thre oO iby ‘ ( St he p ° Pic ea (3097 ) ' 
CCFC Y mol hs Witl cit 1¢ cle ol the S176 ( ~ L { wt 
Lo 10 be ob ned Manchest S pe crs ( ( ( He ‘ 
led to make tLe ( s 10 send v essels » OA ‘ ! 
chester with a greater sense of se t\ In 1985 ‘ S 
for which complete heures re t able the Dp s 
ounted to 4,522,058 tons and the exports to 1,618,61 
1? pout . 
leetwood Ferry. s S 
Capt. William Fish, maneger of the Fleetwood-Knott ( Build shag : nol 
undertaking, retired) on Slst Decembs ( apt ish, ( t ‘ R t. P s 3 4 
native of Fleetwood, was appointed manager V7 ove S av Dey rts, ete 198 3 
fore that he was emploved as a Trinity Heuse pilot for 24 D Poole be she h ‘ 
irs, and he served his time as apprentice in ai old pilot cutter, Dredg ns . ’ s . DD , 
e ferrv’s peak vear was 1920-21, whe more than 1,000,000 et 63 539 
ssengers were carried Capt. Fish is preud of the recor Damage done to D Vorks 2,464 , 
it there has not been a serious mishap during the period of erin re ; ' a9 ~ = : 
. \< au ‘ t 4 + 
Ss managership. The new manager is Mr. Wilfrid Georg Sandry Works 18 460 
ullie, of Penwortham. 
8 641 ’ 
Dock Weighing Machines. 
Mersey Docks and Harbour Board have issued a new scale \n interesting came PIVEN « e acct Bi 
rates for the use of publ weighing machines. It is pro- comparison to be mace ( ( Yper 1 ‘ 
led the weighing charge on all goods and materials in road Ss sé s ey ) sp " ( 
hicles, including taring, sli ill be ee pe tol oO pe s, Na int I ( ay ter ( ) 
a ton net; mintmum charge, except for coal, coke lime- ture £05,560 Merse ( \\ tO S—tNpP 
one, paving materials, sand, gravel, etc., in road vt Cs ture £67,180 le $ ( ( t | 
unladen vehicles, Gd, per vehicle; duplicate tickets te B enl ites 4 é p ‘ 
mds weighed in road vehicles, 3d. each; furnishing certifi- e £51,170 coaling p : erpoo Birkse 
te of total net weight of anv number of loads in respect of £40,6010—expenditure COL SO5 | yg mat ‘ 
uch weigh tickets have been issued, first 30 loads 1s... ever, £1? OO expenditure ¢7 O58 ‘ s t B ‘ ‘ 
ditional 50 loads, or part of 50 loads, Gd. aT Seacombs {1 527 —gene ) 
Certain of the Liverpool commercial associations made re- €12,548; tolls on dor av 4 Ss—veneral rep 
esentations to the Mersey Docks and Harbour Board direct- maintenance £7,060 dl s v ( 
attention to certain aspects of these new charges, as ; 35.4)] expendit ire ES5OL: passengo O othe ‘ 
esult of which the Dock Board has agreed to the institution of it landing Stages £10,500 ep ‘ mi ¢ aL 1 mis 
minimum charge of Is. Gd. per weigh. ineous charges £26, 
\s usual, there ts plus 
Mersey Docks Recovery. oteaiads eg 
; ou , par v 
How substantial has been the recovery of trade on Mersey- 
ide is revealed by the annual accounts of the Mersey Docks N i NDITURI 
1d Harbour Board. Although there has been a gradua £ £ f 
ecline since 1928 in the number of vessels using the port, the Albert 10,988 6,024 24.958 
onnage of vessels paying tonnage rates and harbour dues has Stanley... 09,87 48,174 61,702 
een maintained remarkably well, and the total for the vear, \ ——. = - a0 1 4 * aa 
hich ended on 3lst July, 1936, falls not far short of the peak atone 6.179 amy ano 
ear—1927. Waterloo 40,824 28,540 12,283 
The number of vessels which paid dock tonnage rates was Brocklebank 24,424 1,90 14,522 
3.487 foreign and 8,502 coastwise, whilst vessels paying har- Birkenhead Gratt wry £5 ian r ion 
our rates only were 1,734 and 1,805 respectively, making a as 51 ai 4s 
otal of 19,028, an increase of 1,044 on the previous vear. The Birkenhead 2,167 787 1,380 
onnage of vessels paying dock tonnage and harbour = rates Morpeth 2,000 37 1,962 
made a grand total of 21,025,000, an increase of 500,000 tons 68.039 206.680 161.359 


m the previous vear. 








8&8 





Improvements at Victoria Dock, Hull. 


N connection with the scheme of improvements at the 
Victoria Dock, Hull, to meet the wishes of the timber- 
importing trade, the announcement has been made that 
the London and North-Eastern Railway Company have 

purchased the ' Earle’s shipbuilding and engineering 
yard to be devoted to standage and bogie lines. The land 
covers a space of 26 acres and is quadrangular in shape, and 
adjoins the Company's Citadel Estate to the east end of the 
Victoria Dock. Earle s yard was taken over by National 
Shipbuilders’ Security, Ltd., in 1932, and closed under the 
redundancy scheme. The property was dismantled and the 
site offered for sale in the open market, with the proviso 
attached that it should not again be utilised for shipbuilding 
purposes except in very special circumstances, .\ proposal was 
made that the Hull Corporation should become a 


site of 


purchaser 


and provide a modern dry-dock, but this came to naught. 
Already the L.N.E.R. have a big scheme in hand for the im- 
provement of the Victoria Dock, to which the latest acquis:- 


tion will prove a usefui extension, and it is estimated 
will increase the projected expenditure hereabouts to nearly a 
quarter of a million sterling. The importation of sawn wood 
from the Baltic and White Sea has grown tremendously, and 
the additional facilities now projected have been felt an urgent 
necessity for some years past to enable delays and congestion 
to be satisfactorily tackled and, if possible, overcome. Con- 
siderably over a million loads of sawn wood were imported zt 
Hull last -vear, and over half a million loads of pit props, etc., 
in addition—records in the history of the port. 


very 


Proposed Protection Works in the River Trent. 


The Humber Conservancy Board have had under considera- 
tion proposals submitted by the Trent Catchment Board for 
the erection of stone protection works in the River Trent, one 
of the two main tributaries of the Humber. 
mated to cost £150,000, has been approved by the Ministry of 
Agriculture for grant purposes, and the consent of the Board 
of Trade has been sought to start the work at two points neat 
Wildsworth and East Butterwick. The Conservancy Engineer, 
Mr. A. E, Butterfield, reported that the scheme in effect pro- 
vided for the protection of the banks of the River Trent by the 
riveting of the concave side of practically every bend in the 
river from Gainsborough to Trent Falls at the junction with 
the Humber. The method to be adopted was the depositing 
of a substantial chalk toe and foundations surmounted by a 
bank of slag carried to about four feet above low-water mark 
ordinary spring tides. 
to assist the warping up of the foreshore between the embank- 
ment and high-water mark. When the warping process was 
complete and the foreshore had attained a gradient of approxi- 
mately one in six, the flood banks would be repaired or 
built. In addition to the bends, the work would be applied to 
a few other places where flood banks were weak and impinge- 
ment and erosion were taking place. The embankments were 
to be constructed at low-water mark and would follow the 
general curve of the river as far as possible. Mr. Butterfield 
expressed the opinion that the method was absolutely sound, 
and that when the works were completed considerable improve- 
ment should take place in the river. The Werks Committee 
recommended that, subject to the approval of the 
Trade, no objection should be 


The scheme, esti- 


The object was to prevent erosion and 


re- 


Board of 
offered to the carrying out of 
the proposed works at the points specified or to the other pro- 


posals, provided detailed plans are submitted to the 
Conservancy Board for consideration tn due course; but that 
the attention of the Board of Trade and the Catchment Board 


be drawn to the point mentioned by the Conservancy that one 
of the proposed embankments did not follow the line of a 
training wall recommended by the Conservancy Board’s 
consulting engineers, and that they be asked to give con- 
sideration to the The recommendations of the Works 
Committee were confirmed by the full meeting of the Conser- 
vancy Board. ; 


matter, 


Meeting of Humber Conservancy Commissioners. 


At the December meeting of the Humber Conservancy Com- 
missioners it was reported that the Hull Trinity House had 
nominated as commissioners Captains R. L. 
H. Montgomery, S. R. M. Tyrer, Z. C. 
Henson and Commander C. Barron. 

The Chairman (Mr. J. H. Fisher, J.P.) announced the 
retirement of Captains Norton, Collins and Cawthorne, and 
expressed the Board’s appreciation of their Captain 


Biggins, 


and E. P. 


Pearson, 


work. 


Norton, who has been on the Board eight years, responding, 
said that he had had to give up the work on medical advice, 
and added that ‘‘ The Trinity House think we ought to have 
up-to-date members on the Conservancy 


Board, and_ have 
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therefore clected six of the younger brethren who have 
recently left the sea and who should be able to keep you wel 


informed.”’ 


The Marine Committee reported that all parts standing 
above low water of the wreck of the Danish stceame 
‘* Neptun,’’ which sank in the vicinity of Middle Whittor 


Lightship on June 27th last, had been removed, but that a 
the site of the wreck had now silted up !t was impracticabl 
to proceed further with the remaining portion of the wreck 
The Committee that the Board pay the contra 
tors £1,200 in respect of the work already 
condition that they agreed satisfactorily and without delay 
complete the work if and when the remains of the wreck bar 
out €400 of the contract price. 
The recommendation was adopted. 


recommended 


carried out « 


for the balance of 


Cranage Charges ai Hull. 

Hull it has bee 
suggested to the dock owners that the position would 
to some extent if they accepted responsibility for third-party 
Phe L.N.E.R 


lor 


On the question of cranage charges at 


risks at no increase on existing schedule rates. 
had previously offered to accept responsibility consequet 
tial damage at a charge of five per cent. on cranage 
but this suggestion was not acceptable to shipowners, for th 


account 


reason that insurance could be effected at a cheaper rate. A 
the Company were not disposed to amend the proposal, it wa 
suggested that a line of demarcation might be drawn a 
between shipping and receiving interests, and that) in an 


case, such an arrangement might be put into force tor the 
benefit of those to whom it was acceptable. — It 
pointed out that considerable use was made of the cranes o1 

the Shipping Com 
such an extent that this was impracticable, and tha 
t hac 


firms are 


Was, howeve! 
a time basis by other than members ot 
mittee to 
the Company could only introduce the scheme provided 
the support of crane 
indisposed to accept the scheme that there is no prospect o 


unanimous users. So many 


any change. 
Coal Shipments from the Humber Ports. 
The quantity of coal shipped by the appliances at the Hul 
1936 was 2,086,381 tons, compared with 2,409,609 
1935; at Grimsby the 1,085,027 tons 
1,119,592 tons, and at 1,722 
1,809,109 tons. At Goole the approximate qt antity 


Docks in 


tons in total was 


1S tons 


against Immingham 


against 


was 1,600,000) tons, compared with 1,681,320 tons. The 
egegregate of the four ports is thus just upon 6) million tons 


and consists of cargo and bunkers, foreign and coastwise, an 
is 476,800 below 1935. The proportion exported 1 
places abroad was 3,041,150 tons, against 3,279 
1985, and 3,281,131 1934. A few 1 

the coming into operation of the Coal Mines Act, the 
exports from the Humber exceeded six million tons annually 
The shipments of bunker 


tons 
tons 1 


before 


vile 


tons in vears 


igo, 


rOrelg1 


coal last vear are estimated at 2 


million tons. The reduction in exports is attributed to 
variety of causes connected with the state of trade and 
industry in Europe and elsewhere, and the high = minimun 


prices under the Coal Mines Act. 
Shipbuilding at Hull. 


\lthough Hull has no shipbuilding vard capable of the con- 
Humber | district 
the 


principal 


struction of large merchant vessels, — the 


remains. the premier centre of the world for building of 


steam-fishing — craft. Last vear the two vards 


launched 35 steam trawlers, mostly of the larger type, with 
a gross tonnage of 17,276 tons, as compared with 17 and 
7,975 gross tons in 1935. In addition, several small coasting 
vessels, tugs, barges and lighters were turned out. 
Appointments. 

Mr. H. G. Sayers, Dock Superintendent at the Easter 


Jocks, Hull, has been promoted to Assistant Superintendent 
of the Southern Scottish Area, Edinburgh. Mr. Sayers com- 
menced his railway career at Hull in 1907. \fter the Great 


War, in which he saw service in Egypt and Palestine with the 


Royal Engineers, he returned to Hull until 1923, when he 
became Chief of the Staff section in the district superin- 
tendent’s office at Sunderland, and later district superinten- 
dent. In 19382 Mr. Savers was appointed Dock Superin- 
tendent at Tvne Dock, and remained there until 1933, whe 
he removed to Hull again. His successor at the Hull! Docks 


of the London and North-Eastern Railway Company is Mr. 
Charles Corps, who for the past three years has been goods 
agent at Newcastle-on-Tyne. 

Mr. Corps commenced his railway service 
the district manager’s office at 
master at Hull Mineral Depot for two vears and at Dunston- 
on-Tyne for seven years. 


34 years ago in 


Middlesbrough, was yard- 
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Port of Southampton Topics 


’ 


i] as been rets 


A Progressive Year. The ** Queen Mary *’ overhaul work | irded to 


: some extent by the influenza epidemic, tor about 15 per cent, 
ITH an increase over the previous year of eight per ) : ; | 
; ‘ 5 of the 2,000 men engaged on her have been il, and so progress 


rl 
cent. in cargo, and four per cent. in passengers, the : ae : 
an id I | > Was slowed down. Much more work that Was orig nally i 
vear 1956 proved a memorable one in the history ct see : : 
ae ’ tended 1s be:ng done, and so the decision was mac lo postpone 
Southampton Docks. 
; her re-entry into service by a fortnight. 
The present vear seems likely to show even further increases, eee . , ' 
: . ° ° - . Phe liner s two outboard propellers ave been changed 1 he 
that, although it will lack the spectacular features of some , , ; ; : 
>. : two inboard propellers will, in all probability, be change 
evious vears, it will probably be a red-letter vear, Juls 
Phe great dock extension scheme begun ten vears ago is" 7” 
nnpleted, and the coming twelve months will see little in the Southampton’s Fruit Imports Growing. 
ve mere Saat : > | aie 
y of new tonnage coming to the port. But the ordinary If the present rate of progress is maintained Southampto 


itic of the port is expected to grow still more, for cargo 


will soon have as great a reputation as a fruit-importing centre, 


- . . ' ' ' s 
fic figures have been showing a steady upwara tendency for as it now boasts as premier passenger port, Shipments of fruit 
ne time, and with the Coronation attracting many Overseas faye orown i stonishine fashior : ecent veat 

b ¥ ‘ e A \ ! al ) } 49 ais ‘) ( | ars, 
sitors to England passenger traflic is expected to reach record Southampton now deals with the largest part of the citrus 


oportions, deciduous shipments from South Afri 
ee earner are like . oat “ ] ( . ) . , - 
lhe cargo figures are likely to be increased to some extent In the citrus season just closed 2.580.000 boxes 


the opening of certain new works on the New Dock Estate. ranges, grape-fruit bi “RAE were imported es the 
rticularty does this apply to timber, for new storage sheds — United K ngdom from South Africa, and Southampt andiled 
d sawmills are nearing completion there. more than in the two previous seasons rhe total handled at 
The largest ship to come to Southampton for the first time Southampton was 1,869,000 boxes, or rather more than 70 pe 

ring 19387 will be the Orient Line’s 23,000 tons ‘* Orcades,”* 


cent. of the total sh pments. 
ng : S : ” — eit a oii - z - : 
ster ship to the Orion. She will begin her maiden vovage The banana trade with the West Indies and Central Ames 


g 
m Southampton in August. 


oe 








’ “ . P has also 2TOWN to very large proportions ecent vears 
Earlier in the vear, in March, the German African’ Line’s 4), special new sheds built at Sout mot to replace aii 
Windhuk ** (16,000 tons), sister ship to the ** Pretoria,’? will burned down some months ago will enable that 
ake her first call outward-bound for the Cape. developed even more. 

Three new motor-ships will be placed in commission on the 
suuthampton-Bordeaux and Southampton-Charente services by ——— 
e General Steam Navigation Co, in February. 
It is interesting to note that during 1956 eight new vessels Port of London Notes 
or called at Southampton on their maiden voyages, They ° 
vere the Cunard White Star ‘* Queen Marv,” five Union 
stle ships—* Stirling Castle,” ‘ Athlone Castle 7? Dunnot- Port of London Development Works. 
Castle,”* ‘* Dunvegan Castle,’’ and ‘* Walmer Castle ’’ \dditional work is to be put ane ce a ¢ 
troopship ‘ Dilwara,”’ and the German African Line's Port of London Authority's €£12,000,000— port mproveme 
Pretoria.”’ programme. 
The last-named vessel, which called on Christmas Eve on her \ contract has been let for the demolitic ‘ e jetties 
from Hamburg to the Cape, made a much longer stay i the construction of a new ¢ ‘ e north side of the R« 
port than intended. She ran on a mud bank when leaving Victoria Docl The new qu will extend from the old Tidal 
uthampton Water, and after defving efforts to move her for Basin at the western end to the Canal Meat Bertl ( 
lv 40 hours, returned to Southampt n Decks when at last eastern end of the doc This is ¢ vi eCXTCNSIVE ioOb a 
“ed, and resumed het vovage to the Cape on Decembe 7th. necessitates filly vou betwee p is oOo the exist Y etties, 
Docks Statistics for December. ened wenn won ie ae ed Eventual ome sheds, 
, . ae ; warehouses, rail, crane and other equipment will be install 
The December statistics for Southampton Docks proved very on the new north side quay, whi Il be 3,000 ft. in length 
sfactory, and finished the vear in fine stvle. and provide a needed addition to the port’s deep-water bert! 


~ 


increase, compared with the figure for December, 1935. 


In every department of the traffic, except cargo, there was age accommodatior 


\ contract has also been let for the further extension of th 


t if ‘ 
Chere were 238 vessels inward, an increase of 25, and there quay on the south side of the Royal Victoria Dock by approx 
ere 245 vessels outward, an increase of 351. mately 460 ft. eastwards of the site on which a large four a 
Tonnage mounted in gratifying style. Gross tonnage inward — a provender mill are to be erected bv tenants of the Port 

was 163,744 tons greater than in December, 1935, the total \uthoritv. 

emg 1,516,776 tons, as against 1,153,032 tons. Outward, the . 


rease was 169,352 tons, the return for the month rising London Shipping. 


om 1,145,884 tons to 1,515,286 tons, During the week ended Januar st, 1,138 vessels, repre- 
Net tonnage advanced by 53,665 tons inward and by 66,181 senting 990,428 net register tons, used the Port of Londor 
s outward, The December totals under this heading were Of these, 501 vessels (795,505 net register tons) were to at 
5,746 tons inward and 715,485 tons outward, as compares from Empire and foreign ports, and 637 vessels (194,928 net 
th 650,081 tons inward and 649,254 tons outward in_ the register tons) were engaged it oastwise traffi 
rresponding month of the previous vear. 
The volume of cargo handled showed a slight decrease, 1 : a - 
though there was an increase of 2,051 tons in exports, there During the week ended January 8&t 898 vessels, represent 
as a fall of 2,735 tons in imports. Inward cargo was 55,679 ng 924,522 net register tons, used the Port of London O 
ms, compared with 56,414 tons in December, 1935, while cut- these, 407 vessels (712,153 net register tons) were to and from 
ard the figure was 37,837 tons, compared with 35,786 tons. Empire and foreign ports, and 491 vessels (212,369 net registe 
Passenger traffic showed a slight increase. Arrivals numbered — tons) were engaged in coastwise trafhi 
4,232 and departures 11,915, whereas, in December, 1935, the z : : ’ 
rivals were 8,983 and departures 11,862. The increases were, 
erefore, 249 inward and 53 outward. During the week ended January 15th, 9384 vessels, represent- 
. - = ing 1,031,615 net register tons, used the Port of London Oo; 
Overhaul of the “ Queen Mary. these, 505 vessels (831,102 net register tons) were to and fron 
he announcement in mid January that the *‘ Queen Mary ”’ {{mpire and foreign ports, and 420 vessels (200,513 net register 
ould not return to the North Atlantic service until February tons) were engaged in coastwise traffic 
ith instead of February 8rd, as originally intended, was not - . ‘ 7 
together unexpected by those who have been closely concerned 
ith the overhaul of the great vessel, now in progress, at During the week ended January 22nd, 1,243 vessels, repre- 
outhampton. senting 1,022,147 net register tons, used the Port of Londo: 
The first overhaul of a liner naturally entails a great amount Of these, 508 vessels (780,537 net register tons) were to and 


work and, apart from alterations and modifications suggested from Empire and foreign ports, and 740 vessels (241,610 net 


vy experience gained in the initial season’s working, the turbines "egister tons) were engaged in coastwise traffic. 
ave been opened up and carefully examined. ac : 
It will be recalled that the overhaul of the giant French liner Tilbury Passenger Landing Stage. 
‘ Normandie *’ after her first season’s working, occupied a very Thirty-nine vessels, totalling 400,160 gross register tons, 


long time. used the Tilbury Landing Stage during the month of December. 
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e Ports of Bremen and Bremerhaven, Germany 


(BY A SPECIAL CORRESPONDENT) 


History. 


HE origins of Bremen, the famous ol 


‘* Hansa * City, go back to almost pre- 
historic times. A settlement on the lower 
Weser was known to the tribes north oi 
the Roman Empire, and later on it was the centre 
f the old Wichmond district which plaved a greai 
part in the wars of Chariemagne against the 
Saxons, For the econcmic history of Bremen the 
ear $65 A.D. is the first notable date. It was 
) that vear that the Emperor granted the first 
iarket charier to the town, which was under the 
ile ef the noted Archbishop Adaldag. The charte1 
uid the foundaticn of the gradual development ol 
jremen as an important traffic junction, and was 
1¢ basis for its later sea and river shipping trade, 
nd for its docks, \s the township grew, the 
nportance of its merchant population grew. 
(hey were successful in graduaily securing’ privi- 
eges and rights of independence towards thei 
mmediate overlord, especially in) commerce and 
hipping. The occurrence of a famous dispute early 
the thirteenth century proves how important the 
ade of Bremen had become, even at that early 
ime. 
The town's overlord, Archbishop Gerhard, Dock No. 2 of the Bremen Freeport. A cotton steamer is being unloaded 
into Sheds 15 to 17. One-tenth of the North American Cotton Crop can 


ittempted to levy toll from the Bremen boats. 
be stored in the spacious sheds of the port. 


He closed the River Weser with a palisade and 
ith chains, but the Bremen shipowners removed 
lese, and after a protracted and = acrimonious, although ton of a ** Wes 

loodless, fight, the Archbishop had to give up his intentio: litted in 1820 by 

to place an impost upon the trade of the Bremen merchants. strife and the spl 

lt may be said that from that time dates the independence and ties, which gave i stamp to Ni 
ibsequent power of the free Hansa town. those days, necessitated ai nor 
The Federation of the Hansa cities grew in the following Bremen. Out of its 
enturies to one of the mightiest political powers in Europe, on the Atlantic coast 
economic development of | 


mtrolling overseas trade and shipping all along tha®. Con- 
1 nt 


nental coast, Thev had a large wharf in London, where they litferent direction if | 
p ict 


> 


vere known as Easterlings '’—curiously enough the origin Ing 
the term ‘ Sterling.’* Political rule over the lower Weser Bremen 
ad to be combined with secure control over the deposits of home of 
sit which threatened the extinction of the town’s shipping dominat 
trade. The spirit of enterprise with which the comparatively 
small number of inhabitants faced its tremendous task at. the 
ginning cf the seventeenth century deserves admiration. 
\dvances made in the building of ships had let to great claims 
upon the site and quality of a waterway such as the Weser, and thus afford to 
nd in 1618 Bremen built its first dock, not where the decks fered by an imp 
lie at present, but 20 kilometres below the place where Vege- imbitious plan for tl 
sack is now situated. Above Vegesack the state of the river Weser was submitte: 
o longer permitted the safe passage of the iarger merchant Director of Constr 
hips. : scheme was ¢ 
Another feuda! prince, the Baron of Oldenburg, Jater German states 
ndangered the progress of shipping in Bremen bv the imposi- the Weser, 


whicl 

Bremen is 

Vic versa 

lack dockins 

liners, whilst 

facilities at 

Bremen to 

( mpanies, 
Gradually the 

lieved the sm; 

responsibilities 

realised that tl 


Was an asset t 


Pere P ; . - , ‘ nature at the 
Bales of Wool, imported from Lundon, in a Transit Shed in the ure and 


Port of Bremen. 


ing states, lasting 
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Ports of Bremen and Bremerhaven 
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The “ Potash Dock” (Branch “ D” of the Industrial Docks) at Bremen for the unloading of Potash. 





View of Dock No. 3 in Bremen Freeport. 
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Ports of Bremen and Bremerhaven—continued 


EZ 


x 





Dock No. 2 of the Bremen fF reeport. { Cotton Steamer is being unloaded into Sheds 15 to 17. One-tenth of 
the North American Cotton Crop can be stored in the spacious Sheds of the Port. 


ined a splendid victory and consolidate ts p sitiol every sl ( 
s one of the most important Continenta! poris eve ICtio tes ) 
Ireiy s Ss, wu ( — ( s ( * wy 
Lay-out. ports, respective 
] ible , H > ’ 
Phe harcour tacilities offered by Bremet to-day, togethe the benefits o ( ( CL ~ 
th those of Bremerhaven, form an entitv of 23S units « about a | ' ears en At ore 
ections, Coming from the Atlantic ocean we pass ten of thes be th ' , 
sections along the sea coast, i. tlong the township of suitable oO \ ship t ti 1) \\ 
Bremerhaven (see Supplement), whilst the other 13) sections stre to Breme s kep ) 
ire about ?2 miles up the 1 ver, and situated along the tow! me ¢ dredg Y op | 1) < 
4 Bremen proper (see Supplement). It has already been s ment far the nore isi aa eo bo: \ the 
bove how ihese two port groups comple ment eacl othe ept fre ) ( ‘ ¢ ( 
in ideal manner. The ten port sections in Bremerhaven form \\ one small excepti Bre S ) ( 
mainly a passenger port serving the Trans-Atlantic  traflic. right bank of the Weser (see ag Suppl 
In addition, they are also well equipped for handling sucl sole excepiion of the so-calk i? 7 - ox G. 
goods as need not go further inland, and are merely destined t] are ) N es ‘ ° 
for transit trafic from sea to sea. Phe deptl of the basins basins are kroa au S, ’) sets of 
here is now about 13 metres, and the lower Weser itself, lines eht to 1 enters ¢ > 
vhich ts the name given to the river for a length of about vv platforms wl le » sheds s 4K 
miles, before its influx into the ocean, has a depth of about metres in length, and wl the ‘ en 
11 metres (14.25 metres at high tide), and a width of approxi- approached by rail at roa R ‘ thes 
mately 1,500 metres. roads and railwavs lie numerous extens sisilliceiadainas 
Even the largest Trans-Atlantic passenger liners can sately distribution of the space Rattan. omencl nossible to transfe 
be piloted and docked at Bremerhaven. On the seaward sid goods directly from ship to ship Dn te 
of the Port of Bremerhaven is situated the famous Columbus while the transit sheds. whi aan temporary wareh 
Quay, a quay alongside which the largest ships in the world ine only, are readily accessible from. the me ees ; 
can lie, unatfected by the rise and fall of the tide. Passengers railwav network is so dense that there e ter ometres 
enter express trains directly from the ships, and near at hand railwav lines to one kilometre of « v!' Ge s ceminge | 
is also an air-port for those who wish to fly inland. The from inlanc are assembled at a spe i of « , 
ships enter the docks through a gigantic lock, gaining access despatched to the docks for \ h the are destined. 
to a large basin in which they turn (the ‘‘Turning Basin’’ in the The Industrial Docks are those first met th on the iourne 
Supplement), and are brought by the commun ation channe! to up from the coast, ‘* B”’ and ‘GJ yr reached throug! 
the particular dock in which they berth. Along the communi- short channel branching off the Weser, extending int 
cation channel are Graving Dock No. |! and Graving Dock the basin or branch dock ‘* A.”’’ Fron e **A ow there 
No, II, in which the largest boats can undergo repairs, and — branch off the basins ‘‘ C,"’ the potash bas “1,” and the 
Which is 235 metres long and 42 metres wide. Then follow bhasms ** EE” and “* F.*’ Furthet mp the ‘ ire s ted 
the large sections entitled Kaiser’s Docks Nos. III, Il, and the repairing docks, the Freeport docks I, I!, and III, d 
I. and then the ‘‘ New Dock ’’ and the ‘* Old Dock.’’ limber and Factory Dock. all accessible from the W ese 
The other thirteen port sec tions are about 50 kilometres up direct; lastly, we encounter the thirteenth and smallest se 
the river, in the town of Bremen proper, as already indicated, tion the Upper Dock, on the left bank of the river, and th 
lhe Bremen State Docks, which chiefly serve the freight above-mentioned only exception from the other docks, whicl 
trafic, offer the advantage oi exceedingly cheap railway rates are all on the right bank of the river Future plans, whicl 
to the hinterland. The German National Railways have have not yet reached a very concrete stage, provide for the 
granted exceptionally reduced tariffs for transport from the construction of other basins on the left bank, in the manne 
Bremen State termini to inland centres. For the shipper shown by the dotted lines on Supplement 
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Bales of Wool being unloaded in Bremen Freeport in Dock No. 1. 


The Railway Terminus at the Port of Bremen. The wide Quay, with numerous Cranes and a large number 
of Railway Sheds placed at right angles to the Quayside Lines, is a feature of this section. 
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Ports of Bremen and Bremerhaven—continued 


Specialised Port Facilities. 

Naturally the modern port of Bremen is 
equipped with the speediest machinery for 
handling merchandise, There is one special 
electric crane appliance for the handling of 
cotton, for instance, which makes it possible 
to unload 15,000 bales of cotton j ess than 
twelve hours. The yvreat advantage of such 
speedy transter is of course, the eduction 


ol the leneth of time dui ne whic ships lie 
the doe ks, thus lessening the harbour dues. 
The dock sheds cover 2U5.000 square metres, 


nd are administered by a special company 
formed ter that purpose alone. 
Another special appliance is the equipment 
for dealing with wheat carrvine ships, four 
of which can be unloaded at the same time 


i speed of nearly TOO tons of wheat at 


hour. he storage silos have a apacity of 
S000 tons, 

The increasing export ol (Giermat coal 
( ng recent veurs has been catered for by 

most up-to-date plant, whereby waggon- 

ads of coal are raised on to a new gantry, 
So metres in lengt: 
The Coal Loading Appliance. 

The new coal-loading equipment s beer 

cted alongside thre I sir Dock § ( 

the property ol Messrs. Roechling Bros., who have 
ormed a subsidiary company to run- this appliance on 
osest co-operation wiih the authorities. Incoming ocern- 
eoing ships anchor along the leat sicle of the basu ine 
etween them and the quavside there is) space in’ which 

lighter can operate. The loading gantries, which had 


existed before the new coal appliance was installed, 


ks of rails Pass 


span al 
distance of 54.2 metres leneth, and five track 
below them. The new gantry makes it possible for the cranes 


to reach any ocean boat and the lighter, and also to cover thi 


entire depth of the siding and storage space on the quay. The 
depth of the water in front of the far quay, at the lowest 
level (for ocean-going” liners s &.00 metres, Phe depth fo 
the lighter is also ample. Phe new plant consists ol (a) the 


intry or bridge construction proper, with its) supports ank 


iving machinery, (b) a special crane with tip-over platform, 
a (c) feeding and convevor units. The framed girder of 
the gantrv has a height of six metres and a width of 7.5 
ctres. It extends at each end by 13 metres bevond the dis- 


tries (Of metres ATA 


about 200 ft. Phere 


tance nvreviously covered by the old 


val 


has thus a total length of S0 metres, o 


are two supp rts, car h of which rests again on two bogtes ol 
a total length of IS) metres, running with 12) wheels upon 
foundations and piles. 


The maximum pressure upon the wheels of these double rails 


double rails mounted upon concrete 


reaches 56 tons per wheel. The two bogies are driven by 
They proceed uniformly and 


spt ( al 


electric current of high power. 


g 
vive to the gantry a speed of 15 metres per minute. 
storm safety devices in the centre of each support automati- 
cally prevent any movement of the bridge, even in a high wind. 

The special crane can be manceuvred over the entire bridge. 


It has a fixed section of 18.5 metres length, and the coal taken 





The Columbus Quay at Bremerhaven with the “Europa” 


docking. 





up Vo its grads is automat ell ) ope-p ns 
scale built nto thre cra W he ead ¢ the tip-ove 
sVstem, the crane will lift 1 ons crag oa y 
stretch of 14.5 me cs Bo ny 0 pping 
( cine ] is sper al ope ( s a out Oss 1 ‘ i 
Ope ator cal s\ tech ove ol one ( 0 ( t| ( 
working, 
| crane lifts the platiorn gons which 
have been driven on to it, 2 p Ove ¢ ga (| puts 
t into such a position i elatio ‘ e ship. that he coa 
begins sliding while the veo s oc ( 
towards the ship \ spe ) otor « he plat m 
Mai { Ss Tile a\ ol coal t ‘ speed Pieces that ive 
become stuck in the wage en « e wagyon 
walls. arte utomatical ( oot poles 
whi come dow Irom the ( { vy 
1] COnNnVEeVOrs hich fo ( i ) ‘ 1 p { ( 
CO! maine plas ire ol put ‘ op iti { ‘ 
Iwas tram | ts o be emp ‘ o ‘ < » he I » 
le re ol the co evor svste s orig lyhc o stec!] 
chains, held together ol a ] ster ~ ‘ sO is to! ike ’ 
Pett of about three feet l er this bar ire ‘r . 
closely space steel ** cells ‘ oppers AM) es conte 
each: the cells are pivotec ol xles a sO «ft structed tha 
c\ lo not lose the r coa co ‘ t d me the entire pournes 
trom the railway train on the « side to the elephant’s 
trunk ol steel, operated om the centre of the yantryv, wil cl 
eventually leads the cells nto the s p's oal b nke “pl nes 
prevent the falling out of tumps of ce ng the jwurne 
and on the elephant’'s trunk, but whe passing the lowest point 
of the trunk the cells empty automatically Every single part 
of the svstem is movable in all directions, « be shortened or 
lengthens d the entire appliance 
Is l WW ( CONSTrUCTIVE ne 
gr I is beet called the 
yy I ob 1 the terms use to 
ts Cs ! ( ppea mustihed 
Is CALI tiv appliances ( 
mandle be ray 1M ““MM) tons « 
co pe ‘ out 4.500 tons 
twentv- < t! ‘ 
fe) Ip s ( ( ( tiie lipp rf 
ethod ( er lt 1 it « | lt) 
ayy 1) I ( ( 
ho ‘ s BLO te rf 
8) Zin ( { mM) " ( 
weelss | before the op ors 
ha Sif { ‘ ire a ¢ { 
idvant ves otlere Lb tiv ‘ 
plant Nov ( lave become s 
lamilia wit ts ni vy t « 
davs o Y t p ssure is man 
IS railway Vagvons ¢ be calt 
with in an hour, and if shifts are 
changed, and conditions in the boat 
are satisfactory, records of 20 wag- 
gons per hour have been achieved! 
The port authorities claim that 
coal is handled so carefully with the 
aid of the new appliance that piece- 
coal loaded with it fetches a price 


The new Coal Unloading Gantry and Crane, described in the article. 
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Special Appliances in the Industrial Docks at Bremen, for the unloading of Flour. 
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The Historic Old Warehouses along the Upper Weser. 




















The New Coal Unloading Gantry and Crane, described in the article. 
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of about 10 to 15 per cent. more than the same type of coal 
brought into the boat by other methods. 
The Potash Plant. 

Lastly, mention should be made of the Industrial Dock D, 


where the German Potash Syndicate has special equipment to 
The outfit three 
During an eight-hour shilt 5,500 tons of potash can be 


handle its products. consists of transporter 
nits, 
moved, and tn six directly communicating warehouses 120,000 
tons can be Ss ored, , 


overlooked, 


importance of Bremen as a fishing port should not be 
Wesermiince is— the more 


fleets 


although important 


entre for fishing craft. The herring have their head- 


quarters on the lower Weser, and Vevesiac k is a centre for 
drift-net fishing. That Bremen itself is the headquarters of 


many important German shipping companies, including — the 


‘ North 


ndustryv Is 


German Llovd,”’ is well known. The shipbutiding 


ilso represented by large uncertakings, In export 


trade Bremen is famous for its cotton exchange, and tobacco 


n this German port. 


is another commodity extensively handled 


of Bremen and 


The New Loading Cranes. 





A View of the Old Port of Bremen, with fine Historic Buildings, along the Upper Weser. 


Enlargement Plans. 
\uthorities 
from the 


Port 


seen 


fhe improvement schemes intended by the 


have already been referred to. As will be 
Supplement, they are ambitious, and it may take considerable 
time before they can be commenced. In the meantime, how- 
important 


carried out, and continues to be done, 


already keen 


This work is described 


ever, certain extension work has 


1 
below. 


The Extension in Freeport Dock No. I. 
The continuous development of traffic in Docks I and II in 
the Freeport of Bremen has recently necessitated improvement 


work on a large scale in Dock |. (Freeport Dock No. | in 
Supplement). In fact, the entire basin and the quays of this 


dock are being reconstructed. Krom lessons learned in the build- 
three requirements had appeared to 
Dock | 


boats by an 


ng and running of Dock !1, 


be essential for the new reconstruction work. would 


have to provide safe mooring for all incoming 


increase in the de pth of the basin; speedier and mproved 


railway feeding services obtainable by an increase in the quay 


ail tracks; and a speeding-up of all loading and unloading 
operations by the instal'ation of electric cranes of maximum 
capacity and working speed. All) thre requirements, more- 
over, had to be met at moderate cost, and as much use as 


possible had to be made of the older and simple: 


before the 


port equ p- 


ment which existed reconstruction, 


The improvement work was commenced in 1933, and_ is 
final 


this vear the 


stages will be carried out during 
Harbour 
Dox k I. 


and the quavs 


almost complete. Its 
1987, and by the end of Construction 
\uthorities hope to finish their work at The depth 
of the 
have been entirely 
the dock. 
latest 


basin has been increased to 11 metres, 


re-bu:lt, especially on the southern side of 


Lastly, some 32 electri cranes of the 


whipping 


construction, of 3-ton capacity, and = very quickly 


handled, were installed. By making the scuth quay wider by 
24 feet, the basin itself has been reduced from its former width 
of 120 to 112 


widened in 


similarly 
still 


metres. \s the north quay is to be 


the course of the reconstruction work which 
remains to be done, the cock will eventualiv have a total width 
of 10! 
without any 
the boats in the 
Dock I, 


width has always been 100 metres, without any trouble being 


metres. This narrowing, however, is considered to he 


difference to any of 
part of 


detriment, and will make no 
trafic. In the 


the large overseas vessels, the 


European older 


which is used only by 


caused by this feature of the basin. The widening of the quays 


has enabled the Construction Authorities to increase railway 


Recent improvement worl Cluck finally the const 
of two large crane gantries, wit ‘ rving pa ‘ is te 
Cit h, and a lengtl oft © metres tor the rine au 1 he atl 
of the bridges from p‘llar to pillar is 50 metres, { 
of the actual usable bridge-wa . etres ‘ S 
tion is so planned that a numbe of cranes « ‘ . 
taneously from the bi dy t one ship ‘ nes re 
a novel design, permitting: « oading” tre by 
Wav Waggon. Phe, are Or tie Hipp ne IV pe ‘ 
brought close to the sh p at port-hole eight. The autl tit 
are at present considering dding to the ether ( ‘ 
gantries by installing endless conveve belts Thre 
across the gantry runs at a height of 18 metres above the po 
level. Both bridges have been mounted upon tl new part « 
the quay of the Industrial Port A, cl s il le 
ot GSO metres, the entirely new portion of the ¢ y bye wv 2 
metres. The bridge foundations were ot erect lw the 
method of timber or reinforced concrete piles, but Mr. Hacke 
Director of Harbour Construction, emploved thx e) Becks 
Hacker method for steel piles in co-operation with the | te 
Steel Works of Germany. 
Development of Passenger and Freight Traffic. 

The manifold restrictions o1 ler ti il trade ive pr | 
had their greatest influence ups the ee ports, dl 
the worst crisis vears the t ver otf the Brem«e ocks suffere 
heavily. Only during the past two « three ‘ eo 
citi s improved, thoug ‘ es eve | (pe 
have not vet been recovere | Ss the ‘ ‘ 1 ore 
boats arriving die © e Dp J.) ~ ( 
tons, in 1927—7.9 milli 7 
vyoing; and in 1955 the figure ( 
trathe amounted to €.44 n ‘ we ) s 
totalled 2.8 million tons, exp . 

ite! the nyeures mcreast ‘ aS ( 

returns tor 1955 show heat np. 2 

that exports ros o 3.1 million. ( Ost outst eat ‘ 
was the recovery cf the export t ‘ LOS, ‘ is mM: 
clue to the coal tra 2. ( Cast ‘ spo ( 
manufactured goods Dut the first ¢ ( ports droppe 
from 693,000 tons to 670,000 tens, d exports, { TM OM 
tons, failed to equal tl pre ( Ss fg Cs « ] ‘ 
tons, 

Comprehensive figures covering the On 1 Ove ‘ 
vet available, but according to the most rece monthly rep 
arrivals of raw materials, and total art Is, were | oh | 
last year, 

The transport of cre, coal, fertilisers wood showed a 
heavv increase, Exports of manufactured goods rose during 
the first quarter from 248,810 tons to 203,673 tons, and after 
suffering a temporary decline in June, recovered subsequently, 


previous vear’s levels will pr 
LO36. 


and it is expected that the 


have been reached by the end ef 


ver 
evan 
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Bremerhaven—continued 
trafic considerably, and it is certain by now that on the south 
side of the dock the gencral total which can be handled by | 
and ship has been increased from 35 to 40 per cent s 
compared with the total before the wideni vy ol the quavs at 
the installation of the new cranes 

The necessary finance for the three mprovemel ts Was 

1933 provided by public funds created for the reduction of 
employment, but the secon stage of the building wor 
recently commenced, and involving an expenditure of 4.55 
million Marks, was mainly. finance by Breme st \ 
Government authorities pro YO e smaller prop 
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The accompanying tables illustrate the development — of BREMEN TRAFFIC BY HOME AND FOREIGN FLAGS 
trafhe and its importance since 1933 in the Ports of Breme 
ind Bremerhaven and the lower Weser, although the figures ARRIVALS 
MH) ] 1 a 1933 1934 9 
for 1986 are not, unfortunately, vet available. But the ' sti 
increased traffic, and particularly the greater | me Me “ 
re » 4 1 ps Harty e greater export of CAV\ Boat Boa 
goods, which was already visible in the figures for 1935, Ss Total... 6.413 7.287.288 6.873 44 g ‘ 
certainly continued and developed in. the past vear, Of which 
Grermal 5,008 9 605 49 6,079.4 5 ‘ , 
. . _— " Mf hich 
ORIGIN OF BREMEN IMPORTS Bremish 29 707 883,524 2,8 & ‘ 
COUNTRY OF ORIGIN ANTITY IN STALS ihittai Ayoas NN, 089 oe a 
193 1934 IB5 
Other German Ports 4,130,864 4,267,906 167.450 RES 
Kurope, except Germany 7.079.539 9.971.292 8.996 62 19% } 
\frica 1,452,116 1.815.902 4.619 Ne 
Asia on aa ie 2.382.700 773.986 1.0 Be | t | 
\merica 9,817,387 9,204,854 6,919, 76 tal 6,512 250,909 7 i 7 8 264,42 
Australia 760,207 639.128 7 REE : 
(rermat £0; B35 i : ’ { : { t 2‘ .] 
25,622,813 28. 703.069 94.89 re 
Brem}! 2,739 103 ,O1¢ 2,8¢ § 87 my io 
t O05 894, 1% 7 2,05 8 24 1,7 04,% 
VALUE IN THOUSANDS « ARKS oe . ‘ , . 
1933 1934 1935 
Other German Ports 79,654 87,042 O8 224 
Kurope , except Germany - 10.639 241,799 246.888 Canadian Notes 
Africa ; mate 35.509 48,113 67 .95Y 
Asia 90,033 19,623 59,232 
\merica ) | ‘ ar pate , a p 
412 10 300,371 80,232 A New Shipping Record at Vontreal. 
Australia 85,693 11.935 42.658 
\ ali-timie ecore nn the ombine tola i clint $ 
Si3.929 828,883 805,193 vessels entered has bee cs she , \] ‘ 
" l p to Novembe 1vt OCcei ~ ). < 
1.6t28. ane he seaso ‘ ‘ 
Lt 84 1%} yd Live ola s U4 ( S r 
| m4 | SS.) Vessels cre ¢ ( < 
Ous ls ps oe t ‘ . 
Nik trea Hi Do oO 9 a ‘ ) 4 
Nk tre | Y po (are 
steamers s pm ect r ipp ) ( ( 
v ( ‘ I ( pie 
‘ ( ‘ thousa ‘ S ) 
( v Chor ) 
| ste } OCOMOTIVES ) Y 
Di ( Mo ‘ 
SHICIS he ( iu 
nn ‘ Oi) _ 
(iM niles ‘ e \t () 
| p shipp ‘ es Os 
shipments [re Montre 
j p () ‘ ) 
Montreal e mad p 
per ce e te 
() has become pre | 
\lontrea & the 7 x ( ae 
tons |‘ we) Oo 2A Sl, ( | ‘ 
pi Ss mig be ( D ( 
| \ ere Seve l oil in port , ’ ) us ( 
each serve by a small { pipe ( p 
oO YO cle pet ‘ ‘ 
( 1; crs 
Overseas Export Clearances and Imports of Wheat into th« 
United States. 
During the week ending N er Wth, 136, the overseas 
export clearances © \ ( ( ( east, LIS ie 
\\ le Imports into the | ed States S D 
2 bond were 876,000 1 hes ( ‘ s HOS 807 
bushe Is is compared 1 6,445 > lnishels oO ‘ pre 
Wee [| Cast or st , tof ‘} WISshels< ( co pare \\ 
he same wee 1035, ease (¢ 74.886 bushels 
. as . HNowins le shows ex] S 
The Roland Mill, a flour milling plant alongside the ¢ following tab p ( 
Timber and Factory Dock. eat by ports from .\ugus s Nove 2 1st ong 
th the comparative fi ( es e peri 35-38 
BREMEN IMPORTS BY GROUPS OF COMMODITIES mports into the [ > pir 
hone shels 
ANTITIES IN IN] Ss 
335 i) 4 l : ¢ 
lotal Imports ° 25,622.81 98 708.060 24.S92,38 Overseas Clearances LJOO-O 4 ive x 
Gold, Silver, Uneoined M« ea ( J, 5U5 iv iv 
Bullion : oo 719 20 yr 5% Sore 4.104 4.013, 667 
(io0ds . , 25,622,004 28,702,749 1.5 rhree River . 
Of which (Quebec 4,171 821,228 
(a) Foodstuffs ‘ 9,826,096 11,757,365 &.S68,874 Fort William at rt Art 6 
(b) Commercial! Goods 15,795,998 16,945,384 6,023,256 Halifa> 6,6 
Lnited State Ports } 6.796.000 
BREMEN IMPORTS BY GROUPS OF COMMODITIES Churchill 4,293 , 5 2,407 000 
; Vaucouver-New West1 2,8 10,772.57 
VALUE IN 1,000 MARKS Prince Rupert 2,014 _ 
1933 193 1935 . 
/ é, ‘ otal Overseas Clearance 245.38 16. 610.678 
"otal Imports _ 873,929 §28, 883 £05,193 
Gold, Silver, Uncoined Imports into the United States 
_ Bullion 12,339 1,844 805 For consumption and m 
Goods: 861,590 827 039 804.358 bond for re export 21,266,4 19,099, 433 
Of which: 
(a) Foodstuffs — 221,861 235,047 212,385 Total Overseas Clearances and 
(b) Commercial Good 639,729 591,992 592,003 United States Imports to date 89,514,794 65,710,111 
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The Construction and Stability of Wharf Walls 


By STANLEY C. BAILEY, Assoc.M.Inst.C.E., F.G.S. 


HARF and wet dock 


upon the nature of the 


walls various types 


depending ground, the 


method of construction, the maximum depth o 


, } ] . P 
water required alongside, the probable superloads 


1 the wharf, the exigencies of the site, and the cost of con- 


struction and maintenance, the two latter items be‘ng generally 
sii ld be 


he main 
idopted. 


factors in deciding what type of wal 


he simplest type of wharf wall, which is commonly used o1 
} 


DC! Ol 


} 


river and canal banks, consists of either creosoted tim 
reinforced concrete sheet piling, anchored back to the land by 


] 


steel tie rods fixed to a pile or block of concrete buried in the 


ground. 





\long the line of the wall, king piles with ordinary points 
ire first driven well down about 1? ft. apart, and on the front 
and back of these piles at the coping level, and also at the 
ater level, longitud nal wi lings are bolted, and between these 
two lines of walings, the sheet piles are driven; these ar 
usually tongued on one side, and grooved on the other, and 


l 


the shoes are wedge shaped, the bottom edg¢ ol the 


lg shoes 
aving a slope of about 1 in &. 

he sheeting is driven against the king piles on each side, 
and in the centre of each 12-ft. length a special closing pile is 
driven to wedge the sheeting together. From each king pile 
a steel rod 14 in. to 2in. diameter passes through the pile 
wad below coping level, and is attached to either a_ pile or 
concrete block, sunk in the ground from 20 to 30 ft. from the 
face of the wall. 


IZ in. by Gin... or Ltin. bv 7 in., or mav be square in sectior 


Sheet piles are usually Gin, bv 44 1n 
as are the king piles, according to the depth of water required 
longside the wharf. 

For deep water quays, savy up to 40 tt. at L.W.S.T., the 


nass conercte, monolith, and caisson types of walls are the 
most suitable; these are all gravity walls, the maintenance of 


which is practically nil, with the exception of repairs to the 


mber fenders. 


In Canada and in the United States of \merica where timbe 
s cheap, the lower portions of wharf walls, up to a few feet 
ibove F's level, are formed of either rough or squared t mber 
baulks spaced from t to Ss teet apart eacl Way, notches to one 
another where they CTrCSS, and spiked together ; these timber 
cribs may be so much as 120 ft. long, 30 to 40 ft ‘ 
30 ft. high; thev are stepped up at the back, reducing tl 


width to trom 20 to SO tt. at the top When completed they 


re floated to the site f the wall, and sunk bv fil nye then 
with large stones, the site having been previously dredged and 
levelled to receive them; should the ground be bad, the sites 
are sometimes piled. In some cases the front portion of the 


+} 


cribwork for a thickness of from 8 to 10 ft. is filled with con- 


crete in the proportions of 1 to 4 or 1 to 6 of aggregate, which 


is lowered in skips having hinged bottom doors, which shoul 


only be opened close 1 the depositing le vel. The upper port oO! 


of the wall consists of mass concrete deposited inside shutter- 
ing. 
Due to the ravages of leredo navalis, and Limnoria tere- 


brans, the life of this tvpe of wall is limited to from about 30 
to 40 vears, unless the face is protected by concrete, 

Lares brick-buillt wharf walls have been constructed at the 
Kidderpur Docks, Calcutta; they are from 46 to 51 ft. high 
and 35 ft. wide at the base, but hollow inside, the thickness 


at the face being about 5 ft. 10 in., and at the back, which is 


stepped up, trom 3 ft, Yin. to 4 ft. 21n., cross partitions 
3 ft. Qin. thick are constructed inside at about 6 ft, 3 in. apart, 
formed between these. 


In some cases in which the ground is o 


and arches are 
f rock, much thinner 
walls can safely be built as at Liverpool Docks, where there is 
a wall 41 ft. 
this concrete wall has an average 


20 ft. intervals at the back it is keved 4 ft. into the rock, by 


high, acting as a facing to soft sandstone rock ; 


thie kness ot > ft.. 


dovetail-shaped buttresses 5 ft. wide. 

The Penzance Dock walls are 27 ft. high, 2 ft. Gin. thick 
at the top, and 10 ft. at the base, with a batter on the face 
of 1 in 12; thev are of granite rubble in blue lias lime mortar, 
and are founded on hard rock; there is a D-ft. thickness of 


puddle clay at the back, and the filling is of broken rock an 


silt; the thickness of this wall is je ol the height. 

Similar thin walls have been successfully built at Sunder- 
land and at other places where the ground is of rock, but 
where it consists of alluvium, and thin walls have been con- 
structed, there have been several failures. 

A quay wall on the Weaver navigation 48 ft. high and 
14 ft. 6 in. thick at the base, built on clay and supported on 


“> £¢ Raa “Sw ‘ 
timber pil s 22 ft. long, hic passes hrough a he of s 
from 3 to Ott. thick “iow 1< ave wat ‘ P 
slipping oft the clay \\ ( thie hye to mo 
Iron tie rods were hxed 1 ( : : anchore ele 
blocks ZO tt. by vO ft. ) it t ( the 
carried on piles, some stance be ey 1 , 
ib pre 
aution ci not save the \ rs thre 
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Of from 16 to 20 degrees | . er 1 i «< 
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At Ramsey, in the Isle of \I 
built about 18%, which tail tt 0 vears of safe existe 
this wall was 2B ft. ¢ oh, ft ( ' at the ~ 
and 7 ft. Gu at the base. ) 
lace, the Toe bye re ) r ed s t Dp 2 
Although this wall did not act “ ae 
tal ny i la ve cf vex ‘ ‘ SEVE ) ¢ 
throughout its lengt \s ort < 
be col structed wit : ti | ess t thre Se er 
height, but thre thickness { these ‘ 
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4 form large tems 
34 to GO ft. high De , a 
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{157 per lin, ft. 

The estimate does no r ( « g 
wall, nor for the filli vy at the ! these depe Dp or 
conditions 
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wall suitable for cor Struct thie te \ trencl s first 
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with rubble stone dep Site | ¢ 5 \ pper barges: 
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IT he concrete blo Ss ( Y ( ‘ s t¢ 
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crete s usually n the prop tK 2-4}. § s ad twe 
months n which to set 

Ihe blocks are then put barges ed to the s 
deposited by a floating crane ( eight of a bl 
fit. Gin. by 4 ft. 61 r 1 ons the ‘ 
adjusted in position by divers 

Each block has vrooves a ect ( Liv pp s 
face and corresponding ridges « the ( S 
them together, and so ta as possible the she ashe 
headers and stretchers I t¢ ate cr Ses L hye rviges 
grooves are absolutely necessary, as_ bio walls built wit 
them have slid on their courses, and straight joints throug! 
courses should be avoided in the cross section of the wal 
Sometimes grooves, either square, circular or diamond shape 
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Construction and Stability of Wharf W alls—continued 








when the blocks are laid, are formed in the blocks, and the Generally, these monolith walls can be sunk in the dry, but 
holes are plugged with canvas bags filled with 1 to 1 P.C. if much water is encouniered, a steel or reinforced concrete 
mortar. covering at the top of the shoe can be constructed, with holes 
rhe estimated cost of a wall of this type 46 ft. high, and through it, from which two steel tubes or trunks are built to 
¥7 ft. thick at the base, for 3U ft. of water at L.W. and 40 ft. the ground level terminating in a ocks, one for met 
at H.W. alongside, would be about £130 per lin. ft., exclu- the other for the excavated material, so that work can be 
ve of filling at the back of the wall, and the proportionate arried on under air pressure f there is a head of t. of 
cost of the block yard. ater, the pressure will be 15.5 s pers n., plus the 
Fig. 3 shows a mass concrete wall in bad ground supported atmospheric pressure of 14.7 Ibs per si , a total of 30.2 
on timber or reinforced concrete piles. The estimated cost bs., to which must be added 20 px ent., bringing the tota 
t a wall of this tvpe, 50 ft. high and 25 ft. wide at the base p to 36 lbs. per sé n. to provide ft blows °° ¢ . el 
or 30 ft. of water at L.W. and 40 ft. at H.W. alongside, is ush of air out under the s 
bout £162 per lin. ft., including 7 for excavation and £30 The friction of the grou ( { ‘ ( ‘ ‘ 
for timbering, but exclusive of dredging and _ filling. liths varies according to the e of the gro 
So long as timber piles are kept below bed level and placed depth in the soil; in clay it averages from 5 to & ewts per 
so that the mollus« leredo navalis, or crustaceans, Limnoria s( 7. - mud 5 cwts.;: . ’ > to 6 ewts.: a 
erebrans, and Chelura terebrans cannot easily reach them, sand and silt from 3 to 4 cwts 
hey will last 50 or GO years; the timber should be creosoted, kor brick wells sur in | : vium it varies be e4 
nd preferably of pitch pine, Oregon pine, oak or elm. 5 and % ewts, per sq. ft., a for stone wells betwee ¥ uJ 
It was usual in the past to build walls of this form on timbe cwts. 
plattorms, 4 in. to Gin. thick, laid on cross timbers spiked to For conerete cy ers t the frictic ( 
he heads of the piles, but it Is not advisable to do tl Ss, as to tro > tO = 4 Ss. pe S ‘ ¢ 
he wall may easily slide off the platform under heavy lateral sand and clay, it varies between 2 on d stee 
essure cue to Wale t the bacl ol the wall, Or tO CXCESSIVE \ Wers » SHILV a ye ts 
ads on the wharf. o { I} s tvoe of : S sua Ct 
Kig. 4 illustrates an unusual type of wall: it is on M | eround: it is carried o her piles th sheet p 
( haudy’s system, and some of the old walls of Cork Harbour toe tt eSISt anv tence 
( successfully constirue ral thus. protect the toe tron Si . 1 Cs t t < 
\t the back of the wall there is a continuous ledge ( yro- 0 ( nn a het ‘ I 2) mie 
ection of concrete reinforced near the uppt surface with ol deep holes are scoures the ‘ fF the on ‘ . 
ails or tron. rods at IZ inches pitch. It soa cheap forn ot au Ol ( tine p pellers ‘ ‘ ‘ 
vall, and the advantage of the ledge is that it supports the this, for unless t toe of 1 oO 
oad of earth above and the sure harg on the wharf, also act ny tiie bottom leve ( thie oO ‘ 
as a tie into the ground, and reduces the direct lateral eartl offered by the s« 
pressure al the back of the wall, but it is mportant that the l« co teract tena 
filling and backing to the wall should be well rammed an turn, steel tie rods are fixed at ( O 
onsolidated with water before the ledge is constructed, a1 the top; these are connected to pile rc ete 
Tre should also be reinitorcement = o1 the undersic ol Live rm the YToO nd of the ! ( 
eave, because il the wall should sink, there \\ ll be tensiol ot rupt ire of the filling ts the 
under the ledge. tie rods are sually covers { . < 
Kig. 5 shows a monolith tvpe of wall which has come into vith conerete, at she Ye supported <« pil posts 
st universally n recent vears, not because it is any cheape ntervals to keep then 
han a mass concrete wall, but all trenchwork and heavy Fig. 7 illustrates the reinfores ete Sst tvp , 
timbering is avoided, and provided that the sinking of th this form of wall is common on 1 Continent, such as 
monoliths or bottomless caissons can be begun on land above Ports of Dantzic, Marseilles. Havre, Naples, Venice \albore 
H.W. level, no cofferdams are necessary. in Denmark, Gdvnia >] Kobe Jap M ss 
On the site of the wall either steel or reinforced concrete Sourabava, Balawan, an S ' ‘ thre Dut |: 
shoes with a steel cutting edge are first constructed to a height Indies 
of from 4 to 8 ft., and on these shoes concrete walls from It is a suitable constructio erect water, but necess 
3 to 6 ft. thick are constructed inside steel or timber shutter- tates a convenient area fe the st tion of the sons 
ng, leaving open cells between the walls, while the building above tide level, also a slipwa fi | e then 
4 the walls is proceeding, excavation of the ground inside the Phe cheapest and most enient s to 1 st SI 
cells is carried out by manual labour, assisted by grabs dry dock, if available, for the purpose of the onstruct 
worked by overhead cranes. As the material is excavated or a floating dock as was done at Rotte1 
below the cutting edge the monolith sinks, the rate of sinking \t Kobe, in Japan, the s s ere 7 ft ‘ 24 
being assisted by the weight of the side walls which are con- wide, and from 35 ft. Gin. to 41 ft. ¢ ‘ 
tinually being built up, and by temporary cast iron weights 24 inches thick, and side walls 18 hes at the base, S 
or concrete blocks laid on the tops of the walls, or as a lining nches at the top sacl Ss a ells, b 
nside the cells, being carried on projecting ledges. Whe square, the partition walls being & Cs lhes si 
the monolith is sunk to the required depth, according to th were launched fron slip 
ature of the ground, the lower portions of the cells are filled At Aalborg, in Denmark, Sst vere LOK ( 
with 1-2-4 P.C. concrete, about 6 ft. thick; the remainder of by about 30 ft. high, the base beins dened to 2 
the cells may then be filled with sand, gravel or weak con- back, and supported b bs to LISS ; the bott 
crete in the proportions ol [-vi-j1, the tops of the cells being each caissor was 10 hes } ( ( | 
plugged with 1 to 6 P.C. concrete from 4 to 6 ft. thick. Phe and the back ¢ ches ( ssi ; ere | ton a slip 
tops of the monoliths are usually above L.W. level, and the lving on one side, a tempora ead S fixe é p 
upper portion of the wall is formed of mass concrete insid end, and they were launche he { the wate 
shuttering. \ space of from 4 to 6 ft. is left between each \t Macassar the caissons were 8&1 ft. | Is ft. On ( 
monolith; this is afterwards excavated and filled with concrete, the top, and 54 tt. 61 it the botton ] @ the toe 
The cost of a wall of this tvpe, OU rt. high and 2S ft thick, 37 ft | eh, Ww t] wo longitud p til s nd ss ( 
for a depth of 30 ft. at L.W. and 40 ft. at H.W. alongside, the front row of cells was. fille t et 
would be about £180 per lin, ft., exclusive of dredging ane ows with gravel 
filling at the back. Ihe catssons for the et ‘ | { ) ( 
Ihe dimensions of monoliths vary considerably ; for instance, soit. 9 bv 21 ft. 7 ‘ d fit. ¢ ‘ : re 
at the Port of Tehuantepec n Mexico the monoliths were 5 cells in the length, a 1 bottor ra is w 
59 ft. high, 42 ft. Tin. long, and 19 ft. 8 in. wide, having 3 with 10-in. side walls at L-in, partit s, throug ( 
cells with walls Pit. thick; there were vertical grooves which was ; ire ne oO: vere be é 
1 ft. 6 in. by ] ft. 6 in. in the end walls, filled with fine con- levelled mound 2 ft thicl ol bbl t¢ ( ‘ aduated ire 
crete 0 act as a kev. The interiors ot the cells were filled Om in SIZ downwards | ( ere ritte \ 1 i tempe 
with sand, and with bottom and top plugs of concrete. Phere bulkhead at the top, thi ppe ( ‘ ( 
is BV.8 ft. of water alongside the wall at L.W. and 39.3 ft. at the site, where they were su | { ¢ them with s 
H.W. The thic kness ot this \ l] is only = ol its he eht, a suction dredger, Wher posit — ( i 
which is 65.76 ft. caisson was increased to 4 ft n thi ess 
Monoliths are usually made square in plan, varving from 30 The caissons forming — the f Is Ss bh 
to 40 ft., and in height from €0 to 80 ft.; the steel shoes, Balawan, and Samarang I the Dut cast Ind 
5 ft. high, weigh about 65 Ibs. per sq. ft. in plan, and they 13 ft. Gin. high, and vary from 27 ft. 3 in. to 29 ft. Gin, wide 
can be sunk in London clay at the rate of 3 ft. 6 in. per day, and long, with vertical walls 12 in. thick, and a central t 
under favourable conditions, but as a general rule the rate is tion 4 in. to 6 in. thick, the botto being 18 thicl t! 
much slower, amounting to from 3 to 6 inches per day, and are filled with sand, and have a concrete plug at the top 
it is difficult to keep them in alignment. which a mass concrete wall is built 
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Construction and Stability of Wharf Walls -—continued 














The tops Ol Calssons are usually arranged i stan ubove sq. It. shoul ot exceed 4 { ‘ « . oads may , 
L.W. level, when sunk in position; the line of the wall is placed on sands and gravels, while alluviu and s shou 
st dredged to the required depth, and the trench filled with be limited to from 2 to 4 tor : most soils | safely 
ibble stone and gravel, levelled by divers; the Caisson is carry trom 1 to Y tons pe es i; ta ea the s face . 
en sunk, by filling it with sand, ballast or concrete as Under the piers of som d Auetrali. ly 
quired, the latter being preterable for the front cells al where the pliers e ca ed r ‘ ept of ove (uy t 
ist, as the walls are so thin; a concrete cap Is deposited ol oads of &, 4 ar 10 tons pe es tg pose ; , 
e top of the cells, and the mass concrete wall to coping level alluvium soi ; 
onstructed on that. lhe weight of various s i ii 
\ caisson of the type illustrated by Fig. 7, which is 100 ft. water, in Ibs. per tub. ft., s follows. vi: 
20 to 25 ft. wide and 35 ft. high, having 10 cells with 9 in Dry London clay, 122; saturat ( clay i] dry 
ck partition Walls, bottom 2 ft. thick, and side walls 4} . boulder clay, IDO: en en ~ p 5 140: ‘ 
lS in. thick, would weight about 1,008 tons, and float at a lov: saturates 127; omp ' “a i 
aught of 16 ft. damp earth, LOD te lO: ert te ra th. 17: sea sa ‘ 
The approximate cost of the complete wall for BU ft. of 84 to 5: saturated sand. |v . silt. 72 te =. . 
iter at L.W. and 40 ft. at H.W. alongside, would be about saturated silt. 110 to 115 , an : 
LOG per lin. It., exclusive ol filling at the back of the wa l. 1Y6: saturated earth p ec { , ‘ 2 os 
\s regards the slipways for launching these caissons, these size, OG: ¢ erave ay ; ol 20 ae 
ould have an nelinatio1 ot ; In. pel It., Ol lou lt, and the S04) - brick ea th, 1( )- Pe ' 2 ‘ ‘ 
ber vroundwavs shoul ty well vreased, while the sta +S x e of ¢ S ( ‘ 
can be given by a tug-boat. onv ores, 112 , - 1 
Kig, 8. This form of wall is much uss n Denm: \ acite and b ) size ; 
rway, and also at other ports It consists of a concrete eranite road met p ’ , 
itlorm gen illy above LW eve carried ¢ ( ores The te pressure « ’ 
ncerete piles, some of which are slope ! or battered, and t| as hee fo ee 4 : as 7 
cued and LTOOVet sheet pling ont ol at ( ( ete 7 " 
Sometimes the platt n s reinfores with steel rods. re ‘ to Il n s 7 
this the mass concrete i s b Sicie Ss tle! \\ CL ‘ , nD ‘ 
lhe ettective eartl pressure ¢ this pe of ’ Ss con- sat oi — 
erably ( ced by tne ba pre ectie ol the ce ete ~ B ‘ , n ! 
nuch so, t e pressures t S everst dire p sand, he, ( S< ( 
, the elfective wate press e « ‘ front « ‘ sheet pez kee ‘ T 
Y be 2 I excess ol ( CSS ‘ s Ss | ‘ ~ °) 
omical form of constructi ut ess strong r : ‘ re 
( piles re Irive Ire ol ( sheet piles there ( sa ‘ ) 
ger « these be vy ¢ mat s pp LY < o |e ( ( ue 
The estimated cost « ' of this type fe ep eee ar 
ping to the bed of the bas of 461 1 () ft ; 2 R : 
10) ft it H.W. alongside, is abo C3 pe Cx- cae Be, ; _ 2 
sive Oo edging nd ] Y t thre Oot the \ ] j re ‘ ‘ thece « eS ; 
Fig. Uv. This is a moadimncati ( ( Tv pe ( \ 1 she eache WIS ‘ & te cn 
rig. 5. the mass concrete we 1 be vy ¢ er ( ect « the et< olte es ‘ , - . c 
es with either stee oO ( forces concrete sheet pil iY it slones of , ‘ ov 4 P 
e back. I this case also strong timbe fendet! piles are | co ePcty ep 
essary, and the earth pressure at the back of the sheet piles forn “a for the safe oO e-¢ nilec , ; e g 
iv exceed — the front wate pressure, especially as sheet it e res S sicle ‘ 
Ing is not watertight, and the filling may be saturated witl safetv assumec ' ees 2 to § ‘ 
ater, producing flat anyvles ot epost and rupture, the lines the stati force of the hlo , ol 
king concave Curves, as IS ilwavs the Cast when saturated \\ 1] 
th or clav banks slide forward. It is preferable to use re- vector which is small. is ; \\ F 
forced concrete sheet piles n lieu of steel, as the latte S 
rodes rapidly. tons, H t; oft an ec 7 ‘&, 
ig. 10 shows a form of wall that s universally com 2 ept ( 1 es pe } 
O use; t Ss constructec of reintorcee concrete, witli supD- | e case of fo t 7 1) es « 
ting triangular ribs at the ba it intervals of 10 to 12 ft fre Ww to 45 ft o sof 9 
( \ il] S Cs ied on ( ( ced cx crete piles ( ther batte er ( < ‘ }~? eS < n 
vertical ¢ i combinati« ) ol both, 1 or sheet piling | ; t <tatnh ( ¢ ‘ 
ont, WwW th timber fence piles. 25 1 
The estimated cost of wall of this Vpe for i dept oO — 105 tons 
ft. from the coping t e basin bed, wit ft. of wate | 
LW nm 1) ft it H.V oO eside, s ibout POO pe Phese piles ‘ tes 22 
t., exclusive of dredging filling showed no appre sett S 
Wit regard to the safe oads to be allowed on various so S, of 2 should sate ‘ ( “J ( < 
ese varv so much according to the eptl below surtace, mn 1 hye tio one ese p ( I 
e nature of the ground, that nm most cases. of mporta > « ts pe si t ‘ S { ‘ { " 
Oo ks 1 Ss advisable to Make expe ments \ tl lest loads, Ss piles oO : © S d nd ¥ ve s y . ‘ ‘ 
ivs, sands and gravels, « mixtures of these will stand con- De ce fe. ad of lling p ete ‘ { 
erable loads at, sav, from 40 to 60 ft wlow the surface, earth to from 7 to Ss. pe { { es ce < 
ovided they cannot move late ally, but 1 the eases of wet tact \ t] the eartl 
k walls and retain nye Wi Is venerally, there S littl VV he ( piles p oct hye ‘ the ¢ ee | cs pit 
esistance it the toes of the lls: consequel tly the pressures thre portions above the or . ( ‘ t¢ as « < 
der the walls must be mite For nstance ) ] 2. 1] the \ t| fixer ends 
eight of the earth at the back of the wall amounts to 4 1G In igs 1] i? a 1 ( es rf 
IS per sq. ft. on the ground t Jott. depth, whil the vharf walls of three tterent me ( vt e: 
yressures under the wall are 3.1 tons at the heel and 5.5 tons pressures ol these are base thie eage the 
I the toe and in front of the On thre We oht of water at L.W oe prac tice Lives the sultest es a} Live I | ‘ s] pe ( rie 
cluding 12 ft. of soil, only amounts to 1.8 tons per ea. it. : of repose ot the matt il is taken, d the cle made betw 
onsequently the loads at the back and under the wall are not that and the back of the wal s bisecte cm S ves the appre 
alanced by the front loads, and there will be a tendenev for nate a or] ot ipture, the tine eight the edge betyv 
he ground in front of the wall to rise in mound-like wave = the ne of rupture and_ the ha oft the . when res 
ausing the wall to subside at the bac k. al d the toe to move nto ts horizontal cor pone | eprest ts the tu press 
forward; this has occurred in several instances. against the wall. 
\ fairly safe rule for wet dock walls and retaining walls is \ length of 1 ft. of wall has been assume n each case 
for the load on the ground under the wall not to exceed 1 In Fig. 11 the weights of th ous materials are S 
times the weight of the soil per sq. ft. from the coping to the follows, Viz. ? Sea water, 64 Ibs. pe b. ft  @ a) bh. ft 
base of the wall, although in pier foundations double the soil per ton; concrete, 140 Ibs. per cub. ft., or 16 cu ft. pe 
load could be safely put. ton; and filling and backing, 124.4 Ibs. per cub. ft., or 18 


For ordinary foundations in London clay the safe load per cub. ft. per ton. 
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Construction and Stability of Wharf W alls—continued 


he angle ol repose ol the earth at the back of the wall has nh tine diagram, has an ar mye action, supp tis itsell 
been taken us) 30°, and the angle ol rupture at OO to the Imeuon against the wal a nuayo ? urt ( Live ne ¢ 
orizontal, rupture, This does ocet { D ¢ but me ’ ‘ 
The vertical weight of earth, to which has been added a sur- case of drv materials: Oo s . sand y 

urge of 5 cwts, per sq. ft. on the wharf, has been resolve readily in dow Y ‘ pp ) ‘ 

ito its horizontal component for each section of the wall at he materials are damp; SEC ‘ e 

\, (+B. i+68+€ ec. The front water pressure at Suppo Y p | ‘ CS shee D 

,w.8. Tf. Is taken to the base ol the Wa l, us the Wilt will \\ be ‘ 1©O \\ ¢ crt ‘ ‘ \ | ; cit 

ecp to that level, the head be ng o2tt., or equal ‘ 5s. But thre factors ‘ ‘ , ‘ 

ons The vertical Weight ol the wedge of earth ts { ‘ S ere Ss tiv ib it . 

wludinge the surcharge, and the horizont: pressure S ri ater, sinteg , 

Ons, while the ent « Lhe | Y the b £ ( brat 

¢C Wale ( the toe s liv te Ss pe ! end ) ( | | + 

Phe Hective int press ce oO ( ole ‘ s s ) SS I. | 
lows } | { 

\loment of ea ( 7 23 15] S 1) (; ( 

\Io: ent of wate cm ~~ tT. GO7.7 s 

\ Here or \ at ( 1 ( re ( s SLIS ( ( ( ‘ 
| he eight of the ( ee ar e two pressures ( ly ry ) 
1311 667.7 O45.55 ‘ ) 
iS Il be 2. d 1.2 D « ° 
4 Sf) 2OO ‘ ) \ ! | 
1S ( s e oct ct pressure \\ ‘ 

This s cept ( ( st n \ 

em far the 9 s self expl | ) 

lt er pressure Is) assumes nel L.W.S s 

ere ll] be ar p aq press C ¢ (4.4 s cl the S 

( ite ea oft the ull Wi be | ) ‘ ( ( 

uM. 4 all fro tor 172 22 it isd . 2 

\l L¢ ( 1 to OO. 4 () {1 2OS < 269.1 

\ iHWerence ¢ 2G § ( ( i ‘ 2 

1992 176 13.2 
91.4 { i 120.8 At H.W « 
224 14 \ . - 

( w cs v 1 . ress ~ ) \] ‘ - 
s¢ tive Ot ( s t the et < ‘ 

s terb H.W.S ‘ ( 74 

7 ft. the eff ( elg ( all be LOS s ( C. 4 > 

e press e ¢ ( be ].8 ( Ss sf ( 2 

( er be ( Ss a 1 S r r “ ‘ ) 

) ss ‘ oe ore 1¢ 1 ( ‘ cs | x 

( iter pressure ».2 tons 
ee < 

MI. 72 22 fi wd 
5.7 ) 
Mi. oof ¢ 1.2 2] 55.2 ' 
( terbe ‘ L.w.S ir. < 
‘ i 1¢ t ee r os ( he 1 1s \] } 

as x (0 = ons, the grou d s y. ) { ( : ~ \] 

ilerporne | " 1PO.8 O.5 ( ( < 

1 ile press ( S o1.2 tons 

| w 2 shows e¢ press ¢ cdlag s ( ‘ { ( ( 
non tvpe erlor « he olith being - 
ve P.C, concrete | his case eight o ( 111.9 
18). ons pe esult v press es « ( ) ae 5.2 
tons pt s¢ It. it ( hee espe ( ( l t) 
pressure at L.W.S. 0 s representing — th : \t HM 
condition, so far as the load on the ground is M. « 19 
\llow1 fo \ ite l ( The \ all il Ls WN om | ( Dp \l ( r wid 

( pressure \ le ‘ ! 1 ~ tO yy tt ( ( s ( 
elie ( Wel it i.) Lhe I] be }vt 2 S Cs i | ' ; 
pressures ol 2 TONS the toe, OT te tiie ( ( (; ( ( 

The pressure required to Cause the a to. slic 1 be } 7 t.4 
185.6 x O.5 {(Y2.8 10 ‘. and if waterborne at LW. t wil = I Ss ciiect ( tt pre ( (y ol 
mount to 126. x O.3 37.0 tons \t H.W the wate Waite essure ts) at cit e eft 
pressure \W ll be greater than that of the carth, resulting a press I this ent s 
eflective water pressure ol o.14 tons, give the same ben LL mone : ( Cl 

lf this tvpe of wall is founded on Our rd clav o o el] } \ r ( ¢ she ) ‘ S 
it mav not be necessary to carry the foundations down to any tributed, Casing on 1 t B. ¢ ( ‘ es AH. 
gPreat depth in order to retan the water a closed basu p B I, LO oC i mhe p . em 
to H.W. level, but if not, it will be necessary to have deep of wall fo 07 tons ( 
foundations. hore : the line t. Ne S 1 ‘ d 

kig, 13 illustrates the sheet piled type of wall, { AL. MB 7S se ( 
forced concrete interlocl iw sheet piles n ftront the ect eul: ports ( this ( ate 

This form of wall depends for its stabilitv on the resist cr equivalent to 7.11 t S pt Ss. ‘ pt ept 
of the sheet piling to de flection, and it is advisable also. to pili YY allecte 
anchor the top ol the wall bv steel tr ods back to land piles Phe 1 gular part ' 
or concrete blocks at itervals of BO ft. or so in the lengt a] tons, r O.16 ton pe cept Or pli 
the wall. epth of 8 ft. bel . to be ep 

\s sheet piling will not be watertight, it is probable th: at hich the piles are fixed; the top e piles are 
the vround at the back of the wall will he more ‘ less assumed to be fixed. 
saturated with water, and a natural slope of 2 to 1 or 26°-54’ Phe calculations for the strene't n 
has been assumed, also a concave curve to the line of rupture, as follows, viz. 
the weight of the earth has been taken at 12% Ibs. pel cub. ft. \\ i pe ] 1 li l¢ Dp 
or 17.5 cub. ft. per ton, diag 
Some Continental engineers assume that the earth at. th r oad pei n. it 0.1600 to rul pt 
back of the wall from the base of the mass concrete portior diag 
to the surface represented by the wedge of earth D. E. F. G. l length ft. of loaded porti piles H] ft 
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A = length from top of piles to C. G. of water pressure, 
and B = length from C. G. of water pressure to base line. 


W I 0-178 — 1-78 ft. 


Then M at A = L* ( wi -) 1] ( ie ) : i 
12 30 12 30 _— 

ead ore Ge 36.98ft. tons 

M. at B = L? {—+- ) 41 ( ae | Gee STR ton 
12 20 12 oe a lala 


P AL.A. A L ) 


M. at C = —(A.L—A —) + (-- 
2 6 - 2 10 3. 15 


0.16 3x41x 24 24 1] ) 17.29 
15 ft. tons 


2 . 10 3x41 


W bxP 0.178 17x 0.16 
The Shear at A = - yt ( 4 : ) x 41 
2 s 2 41 
6.23 tongs 
W axP 0.17% 24x0.16, x 4l 
Shear at B = ( yt ( + —-) 7.34 
2 Es s 1] tons 


4,460 
700 Ibs. per 


The B. M. ts 37 ft. tons, or 37 x 2210 x 12 
inch Ibs., and if the safe stress on the concrete 
sq. inch with 9,000 Ibs. on the steel in compression, and 
16,000 Ibs. on the steel in tension, the calculations for the 
strength of the sheet piling will be as follows: assuming a 
pile 12 in. wide and 19 ins, thick, having an effective thick- 
ness or depth of section 16.5 inches d, then z, which 
is the proportion which the position of the neutral axis from 
1 


the compression side, bears to the depth of the section— 


M 994560 
, —e_ \. 
b.d'x 700 12x 16.5 x 700 


And d = a/, M 
Z.b.700 


The distance from the compression side to the neutral axis 


l zd 0.438 x 16.5” 7.09" sav 7”, and from the 
neutral axis to the centre of the tension steel \ 9.5 inches. 

From the compression side to the centre of the concrete in 
compression the distance h = 0.4 u 0.4 x 7” = 2.8 ins. 
The lever arm for the compression steel Xx 1.2 ins., and 
for the whole section a 13.7 ins. 


The area of the tensile steel required will be :— 

M 994,560 

——— = —-———— = 4.5 sq. ins. and 8 rods 1 7/16 in. dia- 
ax 16000 13.7 x 16000 

meter =4.87 sq. ins. 


British Industries Fair. 1937 


Castle Bromwich Section: Port of Bristol Authority, Stand 
Vo. Cb 901 and 800 


The Port of Bristol’s exhibit, situated at Stand Cb 901 and 
800, maintains the high standard of former vears. [It commands 
attention by means of an artistic display in which is embodied 


a number of remarkably interesting features. Conspicuous 
among them is a large scale model of Avonmouth Docks, prob- 
ably one of the finest models of its kind in’ the country. 
Supplementing this splendid example of the model-maker’s art- 

which clearly depicts the modern construction and equipment of 
Bristol’s ocean docks—is a central kiosk of an attractive 
pattern, A large and interesting collection of coloured photo- 
graphic transparencies is displaved in a concave recess of this 
structure. 

Having thus illustrated the facilities provided for the accom- 
modation of all types of vessels and merchandise, the exhibit 
proceeds to demonstrate the port's wide area of distribution, 
This embraces not only Bristol’s immediate hinterland, includ- 
ing the Western and South-Western Counties and South Wales, 
but takes in the Birmingham district, for which Bristol is the 
nearest ocean port. A large map in colour emphasises the 
central geographical position the Port of Bristol occupies in 
supplying the needs of these thickly-populated areas. A further 
arresting feature of a well-balanced exhibit is a map of the 
world, showing the overseas steamship connections of the port. 


Construction and Stability of Wharf Walls—continued 
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\s there is a slight excess of steel, the actual stresses will 
be, with a moment of inertia I 10,000 inch units, and 


ks $80,000,000 


15 
« 2,000,000 
MxlU 994,560 x 7’ 
on the concrete — 696 Ibs. per sq. it 
I 10,000 
Mx Yx 15 994,560 x 9.5" x 16 
on the tension steel = --—————— neice 
| 10,000 


14 172 Ibs. per sq. in. 

MxX\ x15 994.560 x 4.2" « 15 
and on the « omipre ssion steel = - 
I 10 000 


6,265 Ibs. per sq. in. 


\s the vertical load on the sheet piles from the wall ts 3. 
tons per sq. ft. at L.W.S.T. there will be a load of 5.84 tor 
per pile, or 57.3 Ibs. per sq inch, which must be added to tl 
compression on the concrete, bringing the total up to 753 
Ibs. per sq. inch, and as the ultimate compressive strength ¢ 
1-13-8 « 


the strong concrete, usually in the proportion of 
ranges from 3,500 to 4,000 Ibs. per sé 


which piles are made, 
inch, there will still be a factor of safety of four, 

With regard to the anchor tie rods spaced 20 ft. apart, tl 
weight of the wall, ete., is { 


‘ $3.5 tons, which multiplied by 0. 
gives 16.75 tons as the lateral pressure that would push tl 
wall, and the actual earth presure is 12 tons, neglecting the 
small amount of water pressure in front at L.W.S.T, If ther 
is water under the wall at L.W. the upward pressure will b 
3.6 tons, and the weight of the wall will be reduced to 29.' 
tons, which multiplied by 0.3 8.97, or sav, § tons th 
resistance of the wall, or lateral pressure required to push it 
leaving 12-9 53 tons to be resisted by the piles and tie rods 

The effective earth pressure on the sheet piles is 8.2 tons 
this will give an outward reaction at the top of the piles 
2.72 tons per ft. if this is allowed to be taken by the piles 
then the 3 tons can be taken bv the tie rods. 

At H.W.S.T. 


to 11.5 tons, which deducted from the weight of the wall 


the upward pressure under the wall amount 
leaves 22.2 tons, and this multiplied by 0.8 gives 6.6 tons as 
the pressure that would move the wall, and the effective eartl 
pressure 6.3 tons, allowing for the water pressure in fror 
of the wall, this is balanced by 6.23 tons reaction from the 


sheet piles. 


Therefore 3 tons per ft. on the tie rods x v0 ft. 60 tons 
which is the tension to be taken by each tie rod, and allewing 
6.5 tons per sq. in. safe tension, then 9.2 sq. ins. will be 
required, A steel rod 314 ins. diameter 9.62 sq. ins.. allow- 
ing for threads, a rod 3% ins. diameter 11.04 sq. ins. will 


meet the case. 

The concrete block shown in the diagram will weigh 14.5 
tons, and the earth on top 72.5 tons, a total of 87 tons, plus 
friction to resist the pull of 60 tons. 


Krom a topographical standpoint, visitors will find much 
to interest them in a large scale ordnance map of the Port of 
Bristol's entire docks system, which shows the close relation- 
ship of the docks to the land still available for new industries 
further 


development are dealt with in an attractive brochure, which is 


The Port Authoritv’s strong claims for industrial 


available at the stand, together with other informative publica- 
tions, 

The Port of Bristol Authority has been represented at the 
Birmingham Section of the British Industries Fair for a great 


many vears; indeed, Bristol may be numbered among its 
oldest and = staunchest supporters, This progressive munici- 
pality believes in advertising its wares, and judging by the 
record tonnage in ships and goods which entered the port last 


year, the enterprise has been more than justified. 








Waterford Port. 


At a meeting of Waterford Harbour Commissioners, held or 
l2th January, Mr. Shipsey, Secretary and General Manager, 
stated that ships trading to the port during 1936 had increased 
by 114. Tonnage was greater by 37,000 tons. 
almost £600. 
there was a net total increase in revenue of 


1 Dues were up 
Over 6,000 extra cattle had been shipped, and 
£1,600 over the 
Twelve thousand extra tons of coal, 9,000 tons 
of wheat, 2,000 tons of basic slag, and 2,200 tons of cement 
were imported. Mr, Shipsey stated that while foreign ships 
using the port had decreased from 72 to 53, cross-Channel and 


previous vear, 


coastwise vessels had increased from 419 and 528 to 489 and 
640 respectively. 
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North-East Coast Notes 
will sats ‘ e 
and 
HE year 1937 started on the North-East Coast with with the necessary re-instatement S tion was give for 
bright prospects and a feeling of strong optimism. this course to be adoptec \l e. Messrs. Bowes 
The shipyards were busy, the staiths wer kept Partners are sing” the old s s lo pments 
actively employed, coal prices were higher than they : 
it had been for a long time, vse were ian remunerative Blyth and Wear. 
than for many months past, and idle tonnage was reduced Mr. R. M. Sutton, the ¢ Blyt Harb Cr. 
E almost to a minimum. So far as the Tvne was concerned, mission, at the meeting in De r ( Yy to tl 
‘ there was disappointment at the coal and coke shipmet ts. for position of the Commiss . ‘ s oli to | le t 
3H were below the hgeure for thie previous vear. The otal : ounce that view of the stenac e 4 the pr 1 t tin 
was 13,315,214 tons, a decrease of 36,165 tons on the figure Commissioners had ft possible t { e th ‘ 
’ for 1985, but it should be remembered that in 1035 the exports ‘ lO per cent. s s ) 
» { Italy nearly touched a million tons, while ist vear the months tron a lst 
quantity had fallen to a= paltry GO,000) tons Blvth for the It is report thi { | N lecis 
rad year m succession created al record, the shipments iron Cor pa hive placed 1 \] rs | ( 
at port in round figures being 6,787,000, compared with Ee nyines e Works, of ‘ 
7 6,512,000 tons in 1935. \ltogether it is estimated that last coal breakage appliance { . B S 
. ar the shipment from the Tyne, Wear, Blyth and Hartle- the river. It is expects pp 
] ols totalled 26,011,200 tons, compared with 25,667,800 tons tion next Marcel 
. the preceding vear. \ distinct advance on these quantities The official trade statement e V 
anticipated in the present year with the renewal of trade Novembe showed el] s —p ‘ 
ith Italy and heavier exports to France. coneerned. The coal a ship 5 
m otalled 3,672,421 tons x R 
.( forth-East Coast Trade Review. sea 175.829 tons. O ; a 2 
' \ most interesting review of trade prospects on the North- against 34,800) tons 1So s 
' ast Coast was given at the meeting in January of Neweasth machinerv, which rose fre 2 si R ’ ‘ p < 
) id Gateshead Chamber of Commerce by Mr. Ridley Warham, showed a decrease, the tot MMP ITS tons Pe St 
% nioi vice-president. Iron, steel, coal and shipbuilding 316.442 tons in 1085. mber fe 2 VOB | O35 
dustries, he said, were all much improved. The nationa to 03.168 loads 1936: on the othe d. « as 
xport of coal, however, including bunkers, in’ the eleven at 14,789 tons in 1936, against 7,377 ns 5, 
D onths ended November 30th, was down just upon five millios and steel increase from 666 tons , 281 tons 
' ms on the previous vear, the aggregate being just over 1936, 
2, Q0O,000 > tons, lyne shipments overseas and coesiwise for sae 
1 whole of last year were 56,000 tons down, but in the cir- Hartlepools and Tees. 
. umstances the decrease was not heavy, for it was due to the lhe trade reti s the H epools { yas ‘ ( 
emporary loss of Italian trade. In 19834 the Tyne shipped of a mixed character, f e the ce shipments are 8.52 p 
620,000 tons of coal to Italv, in 1985—955,000 tons, and it cent. lower, timb« mports are 4.31 p cent 9 Phe 
° 30 it had dropped to 60,000 tons. In view of these fivures coal and coke exports fe 4 er IB.07 . ‘ s 
e Tyne’s decrease was really very favourable. \ friends 3.435.802 tons in 1085 Piml ports 58 s uy 
greement having been entered into with Italy, it was hopes at 467,603, against 448,24 1G) 
at trade with that country would mprove. \s regards The statistics ev: nye tl ste 8 
rance the coal import quota had been doubled for December, lees are instructive, { the Dp 
| d it was hoped it would continue throughout this vear, and little more than two 1 ( ere 1 oehest 
at the North-East Coast would get a fair share of the ts t vears, vet the shipments ot Stee ire . 
rade with Scandinavia continued to improve, and hopes wert from 577,000 tons in 185 1 a y% tons tt ins s 
ight for 1937. He referred to Blyth’s record of shipments, i sequel to the increase activit thos 1 
id said that the quantity shipped in three successive veurs which left less matert: ‘ <p 
as in each case a record for the port. In 1936 the Blvtl ——— 
upments were more than half of the shipments of the Tyne . . 
th all tts shipping places. Although seal generally had so How Canada Protects Shipping. 
reatly improved it was very necessary in the national, as well With approximately 000 miles st ; ~ 
s the local, interest to increase markets in foreign countries \t t nd Pacific Oceans e Great | ‘ 
d to try to regain those that had been lost. He suggeste: within the bou Cs ( e D ‘ e% asOw 
lat they should look ahead, and make provision for whateve ne Department of M st 
fheulties might arise in the future. extensive lighthouse servic S ( 
Secaso of nay iLO > 4 lyf { iv 
Vew Customs Station. iced caliadai’ Malian ‘ties ' 
At the December meeting of the Tyne Improvement Com- vhted buoys, beacons ol 
MISSION it Was stated that the secretary (Mh x. Blacklock 1? O00 ndividual establishme 
ad reported to the Harbour and Ferry Committee that the One of the best OV ‘ xcs ‘ 
Collector of Customs, Newcastle, had had interviews with him to the sea in ships, omes 
. regard to the formation of a middle station on the Tvne for Canadian Gove ent Dep \l ( 
he better protection of the revenue it had been propose: at Cape Race, o1 ‘ oust Av | las 2 £ 
to base this station at a building close to the Willington Quay n this lhghthous s over on Hie > . 
anding-place of the old Jarrow ferry, and sufficient: progress been seen a distance of 7 cs p p 
ad been made to allow of tenders being invited for the con- lantern weig 12 tons, ost S1,00K 
struction of a pontoon at which the Customs launches would The source of rht is electricit ‘ p s 
moor. Before the pontoon was placed there, it was desired to and the fog signal, hic s be t | 
lave the sanction of the Commissioners. The matter was operated by compressed air. ( 
eferred to the engineer and harbour-maste1 a joint report. require to generate the eCeS ‘ 
The tender of Messrs. Benjamin Peel, 1., Tynemouth, keepers maint: oO 
unounting to E2751. Was accepted for the erection of a CW thre e3 t the Cape R: ent st ) ( s 
building to accommodate Messrs. Matthiesen and _o., local maintamed ¢ Ouists Ne \ 
ivents for the B. and N, Line, and also the Customs authori- Labrador by the Canad: (sovernment t \t 
ties and the Olsen Line at Albert Edward Dock. shipping to and from the shores of Canad 
\t the same meeting of the Commission, the gratifying If it were not for the protective ser ( p 
innouncement was made that the idle tonnage in the river had vides on Sable Island, 118 miles sout t of H Ne 
been reduced to 1 vessels, the lowest figure for the past seven Scotia, famili now ae Ihe Cirave ‘ \t ti, 
vears. It was also stated that at the same time there were the toll of disasters would be vi much ¢ ‘ 
34 vessels of 209,000 gross tons under construction on the to two first-class lighthouses, tch-t ers lees ng 
river. stations are maintained there t st teg pe c 
The Secretary reported that in regard to the fire which had weather the entire coast line is de obs tir fre 
occurred at the new Jarrow staiths, and which caused damagt lighthouses and watch-towers In fos thick weather 
to such an extent as to preclude shipments from the staith at mounted men patrol every mile of the island hich 1s 18 mile 
present, a claim had been made against the Commissioners’ long and consists wholly of s places 100 feet ol Sar 
underwriters in respect of the damage and _ for services bars extend several miles from each end of the island 
rendered. It was reported that instructions had been given to Over 2,000 persons are employed in the lighthouse service 
Messrs. Turnbull and Co., the contractors for that portion of Canada, who know by experience that the price of safety 
of the scheme which had been damaged, at once to proceed for shipping is eternal vigilance 








THE 


News from 


Belgium 


N spite of the dock strike in June, the figures of shipping 
notable 


entering the Port of Antwerp in 1936 show a 


improvement over the results of the previous year, for 


with 22,942,526 n.r.t. entered, compared 
22,035,257 n.r.t. The flags 
represented were Germany (6,043,111 n.r.t.), Great Britain 
(5,287,706), France (2,074,103), Norway (1,654,457), 
Holland (1,896,152), The tendency for British 
decline, while that of Germany increases is further continued, 
and the preponderance of tonnage which belonged to the British 


11,420 ships 
with 11,125 vessels with chiet 
and 


tonnage to 


flag before 1935 seems to have passed definitely to Germany. 
The volume of imports carried in British ships, however, is 
still 

The increased activity in the port, and the favourable pros- 


greatest. 
pects for 1987 have made the consideration of improved harbour 
facilities an urgent matter. Two new loading bridges, cach of 
addition to the two 
cranes that have now been installed, and it is intended to place 


15 tons capacity, have been ordered in 
contracts for four electric cranes and two floating cranes during 
the current year. The possibility of building a new warehouse 
the The 
realise, too, that if trafic continues to grow at its present rate, 
it will be At the present 
moment the Kruisshans lock, which gives access to the new 


near quays is also being considered. authorities 


necessary to construct a new dock. 
basin, is inadequate for the tratlic, and plans for port develop- 
The which 
troubles the port authorities is the possibility of further strikes. 
The  seven-and-a-hall from 
January 25th, but the dockers are now demanding a seven-hour 
dav. 


ment are being considered. only consideration 


hour working day is in ferce 
This would involve an important increase in lading costs, 
and might, it is feared, prejudice the expected improvement in 
traffic. 

Other Belgium ports show an increased activity, traffic enter- 
ing Ghent amounting to 2,172,538 n.r.t 
1,928,188 in 1935, while Zeebrugge 


1,728,972. 


.» Compared with 
registered 2,077,251 n.r.t. 
instead of 


Holland 


Activity in the Port of Rotterdam for the month of 
Deecmber showed great improvement on the figures for 1935, 
for 791 laden vessels entered the port, compared with 720 the 
previous year, and TOL left with cargo, compared with 630. 
This means that Rotterdam has been securing a greater share 
of the traffic than Hamburg and Antwerp, though both these 
ports are handling more business than formerly. Of the cargo 
handled, Rotterdam’s share was 34.26 per cent. instead of the 
32.351 per 19835. The figure for Antwerp 
has per cent, to 50.1 per cent., 
Hamburg from 30.23 per cent. to 28.74 per cent. 
for Antwerp is, of 


cent. of December, 


declined from 32.85 and for 
The figure 
alfected by the dock strike, but 
nevertheless there is a clear tendency for Rotterdam to grow 
more rapidly than the ports; German curren and 
import restrictions obviously handicap her ports, but the pre- 
ference for Rotterdam over Antwerp is probably due to better 
facilities for unloading and distributing. 


course, 


other 


Amsterdam, too, shows an increasing volume of traffic, the 
figures for December being 279 ships entering with 1,860,000 
n.r.t., compared with 244 1,620,000 n.r.t. in the 
previous year. For the whole year the tonnage entering the 
port amounted to 20,290,000, compared with the 19,810,000 
n.f.t. of 7 


vessels of 


1935. 


France 


Shipping returns for the Port of Marseilles for the first 
eleven months of 1936 show a decline beth in tonnage entered 
and cleared, compared with the corresponding period in’ the 
previous year. Clearances amounted to 13,877,587 n.r.t. 
instead of 14,117,218, and only 13,953,490 n.r.t. entered the 
port, compared with 14,107,374 in 1935. After French 
(925,732 n.r.t. cleared) the flags clearing the most tonnage 
were British (280,812), Italian (129,637), and Dutch (60,176). 
Traffic is expected to improve in 1987, for the total 
volume of goods handled (5,492,976 greater than 

Moreover, the new regular monthly shipping 
to Odessa via Athens, Istanbul and Constanza, which 
it is hoped to establish should increase the traffic handled. 


Poland 


handled in 


vessels 


last vear 


tons) was 


the 1935 figure. 


service 


Figures for cargo the Ports of Gdynia and 
Dantzig show an increase of 6.3 per cent. over last vear’s total, 
The figure for Dantzig has increased by 10.3 per cent., and that 
for Gdynia by only 3.5 per cent., but that does not show the 
volume of the traffic. increasing tendency for 
valuable merchandise to use the Port of Gdynia: there, time 


There is) an 
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all Quarters 


is saved by an immediate transfer to the railway, Bulky at 
less valuable goods make use of water transport, and are usuall) 
transhipped at Dantzig. Polish national sentiment, howeve 
accounts for the rapid development ol Gdynia ; 
frequently sent by water through Dantzig, at 
across the bay to Gdynia twenty-five kil 


molasses, fo: 
instance, are 
the 
metres away. 
and assures the older port a certain share of this trafhe. TI 


barges towed 

Bad weather, of course, prevents this passage, 
present position of the two ports can be seen from the fact that 
1,200,000 tons were imported and 6,400,000 exported through 
Gdynia, whilst Dantzig handled only 1,000,000 tons of import 
and 4,700,000 tons of The increasing importance ¢ 


these harbours is evident, since they are now recognised by tl 


exports. 
North Atlantic Freight Conterence as basic ports for 
rates to Central America. 


cak 

lating 
Egypt 

The Suez Canal dues are to be reduced by 


April Ist. The this 


In the first nine months of 1936 receipts were eightec 


13 per cent. tror 
reason for step is the devaluation of 1] 
franc. 
million franes below the corresponding figure for last vear, bi 
since the devaluation the situation has been completely change; 
Receipts for the latter half of 1986 amounted to S40 millio 
frances, compared with &16 million for the same period in 193. 
The dues is expected to attract traffic to th 
Mediterranean The outlook for the Canal Company hi 


been rather serious during the depression; the 


reduction — of 

route, 
volume of sei 
borne traffic was declining, and shipping bound for the Eas 
tended to take the Cape route. The figures for the latter ha 
of 1936 show a decline in ships using the canal, though cevalu: 


The 


financially possible, will, it is hoped, do much to relieve thi 


tion had increased receipts. new reduction which is nov 


situation, 
Denmark 


the Port of Copenhagen in Decembs 
with a total of G27,0C0 n.r.t. O 
145 n.r.t. was trafic. The chief flags represente 
were the Danish (352,000 n.r.t.), Swedish (70,000 n.r.t. 
Norwegian (36,000 n.r.t.), Polish (33,000 n.r.t.), Germat 
(28,000 n.r.t.). Tourist trafic plays an important part in the 
this | 


Shipping entering 
amounted to 1,711 vessels 
this, ocean 
and 

J ; : 
occurs predominantly nm the 

the trafic i 


activity of the port, and 


summer months, which accounts for lower 


December. 
Sweden 


Port trafic at Gothenburg has increased spectacularly 
1936, and the authorities are preparing plans for a large expan 
sion scheme. It is expected that tenders will be invited in the 
first quarter of the current year, Shipping entering the port 
during 1936 amounted to 5,168 vessels instead of 4,945, and <¢ 
total of 3,135,217 tons of freight was discharged, compared wit! 
2,788,602 1955. Stockholm, too, 

favourable shipping returns, and certain harbour extensions art 
contemplated. Meanwhile, the being 


improved by the installation of four new cranes. 


tons in has experiences 


existing facilities are 


Norway 


Norwegian ports, too, are sharing in the general increase 

shipping activity, and Oslo is installing seventeen new cranes, 
while other improvements are also scheduled for completior 
before the end of the current year. An interesting development 
harbour trafic is 
of course, the port of shipment for Swedish 
\t present 
it is seriously hampered by inadequate refrigeration plant, an 


in Norwegian the increasing importance of 


Narvik, 


ores, but the export trade in fish is growing rapidly. 


This is, 


it is expected that considerable port development will take place 
in the near future to equip it for this traffic. 


Jugoslavia 

Since then import 
grown to a surprising For 
amounted to 619,518 quintals in 1935, and 1,137,757 


In 1984 Sussak was made a tree port. 
trathe has extent. comparable 
periods it 
It consisted essentially of goods which were 
not formerly imported through the Adriatic, especially coal, 
iron, machinery and phosphates. The Government intends t 
foster the development of the Adriatic ports as much as possible, 
and has accordingly fixed favourable railway freight rates fo: 
trafic going through them. The recently concluded commer- 
cial treaty with France will increase the Adriatic traffic, for 
wheat which was formerly shipped down the Danube, will g¢ 
through Sussak to Marseilles. The total trafic through Sussak 
last year was unfavourably affected by and was 
52,000 tons below the 1985 figure of 566,313 tons, This, never- 
theless, shows that the loss of trade with Italy was very largely 
outweighed by gains in other directions. 


quintals in 1936. 


sanctions, 
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The biblical reference in Ecclesiastes, chapter XII, in the currents, but 
words ‘‘ or ever the silver cord be loosed or the golden bowl be entrance, and 
broken at the fountain, or the wheel broken at the cistern,’’ is conveys the sl 
evidently to this Persian ** chain of pots.’’ The silver cord is | dredgers whic] 
the palm fibre cord bleached white by the sun and glistening — to the 
with minute globules of attached water; the golden bowl, the comparative 


restricted 


earthenware pots, golden in colour; and the wheel, the top sills at low 


terminal wheel, the breaking of which or the loosening of the 
cord causing it to slip off the wheel, would result in the drop- 
ping to the bottom of the well of the whole chain of pots 

\ similar device was used for irrigating the ‘* hanging 
dens *’ of Semiramis, in Persta, where water was lifted thi 
a height of 300 feet. It is still used under the name 
in Egypt, a notable example being the raising of wa 
J seph’s well in Cairo, 156 feet deep Modifications 
chain of pots, still operated by man-power but with t 


duction of gear-wheels to give increased efficiency, were 


] 


tioned by historians between 1550 and 100, and were vse 
the drainage of mines and for dealing with excavet 
materials. In Great Britain, prior to 1660, such macl 
constructed with wood or leather barrels attached 1 
long-Iink iron chains, and were known as ** bucket ¢ 
gins.”’ \ modification o the chain of pots 
Chinese ‘‘ chain’? pump mentioned in) Chinese lite 
..D. 1145, in which the earthenware pots were repla 
at square pieces of wood. 


scott h 


These various devices were undoubtedly the progenitors, 
only of the bucket dredger, but of all land conveyors 
elevators, and the earliest adaptations of them were mac ) 
the Dutch for the removal, circa 1685, of silt from harbours 
and docks. \ dredger, based on the Dutch ** Chinese * pump 


1785, 


wodel, was in use at Hull Docks in 

In the veal 1750, during the demolition of  Blackiriars 
Bridge, water was ratsed from the foundation caissons by 
means of Chinese pumps. It may be of interest to know tha 

very modern and efficient French pump is based on this model, 
uit consists of an endless spiral rotated at speed, the spiral 
performing the dual function of chain and buckets. 

The first steam ladder-dredger used in this country was Si t Newport 
Samuel Bentham’s model made in’ 1800.) The — primitive ipproximatel 
Shadoof used in Egypt for many vears, and still used for lifting gallons. Sucl 
water in buckets from the River Nile, has developed into the 


] 


steam navvy and the dipper dredger which, in its most ad 


ANnee-CNDP 
vanced 
form, is in use on the Panama Canal for dealing with land- 
slides in the Culebra Cut, where enormous quantities o 


and rock boulders up to 50 tons in weight are stated to have 


f debris 


been removed by the buckets of the ‘* dippe 

Phe Shadoof, a modification ol which Was largely ised 
during the War for timber-loading, consists of at upright fixed 
pole carrying a horizontal arm capable of vertical and horizontal 
pivoting-movements. One end of the movable arm carries thi - 
bucket, the other end being elevated and depressed by man- rl age 
power to fill and lift the bucket, Such machines were used in ‘“ thcggencd 


. . a “al cont 
early davs by the Dutch and Italians in dredging canals. .\1 Pe 
mae - os : ; aie : : pumps or by 
early adaptation in Great Britain was) John Grimshaw’'s “a os 
“ 99 § . . =: z . Whilst tvpes (© ine 
spoon dredger, built in 1796, and operated by a Boulton 

and Watt bell-crank engine of 4 h.p.  Dredgers of this type Sand-Pumps and Drag-Suction Dredgers. 
were used in Portsmouth dockvard between the vears 1802 \ twp mpl , ' , 

ane ’ 5 . \ Cal exan ( ) : 1) 1) 
and 1806, Grimshaw’s machine lifted 2 tons of soil per minute ‘ YS a 


at a cost of from 1d. to 2d. per ton. pellacen: quite me 120 


What may be described as the introduction of sluicing was ey + 5 lewwtly. 4 
carried out by the Venetians in the Lith century for the development 
removal of bars or deposits of silt in harbours, when on ebb provided \ 
tides, these were stirred and scraped with iron harrows Lovet site 
attached to long wooden handles, which were operated by met ov ' and-pump 
in small boats. The ebb tide then carried the loosened sand Hclivered ites in hoppers 
into deep water, This method was also employed many years ypical examples of 1] 
ago at Great Grimsby and on the Humber, A somewhat onnectio: wits he 
similar arrangement is in use to-day in’ the Great Western each capable of 
Railway Company's dock at Bridgwater. Here an iron drag “reat . Many of the 
or scoop at the end of a long pole is attached to the stern of ; with pumps to enabl 
vessel by which it is dragged towards the mouths of sluices ngiusrs tar cociamets 
fixed in the deck bottom. Shortly before low water these No records exist 
sluices are opened, and water from the dock rushes through Great Western Compa 


the sluices and a system of culverts under the dock bottom, lalbot where the result 


carrying with it the accumulated mud into the river, whence it Op p. 105 of «a Paper by M 


is borne away by the ebbing tide, given of a 20-inch sand-s 
To sluice an entrance-channel to a dock, sluice-gates, pro- shaped nozzle and operat 
vided in the walls of the lock or in the lock-gates themselves, This worked efficiently 
are opened at or slightly before the time of low water, The of the expedient of gt 
outpouring mass of water sluices or swills any accumulated sluicine current. the gf ee 

silted matter away from the dock entrance. The sluices is iid ti shui i eel wl 

the gates give a more direct flow of water than those in the — ¢ontinued 3 

walls, where the discharges on either side of the lock may = — attieensiaanl - 

interfere with each other, and so reduce the force of the flow “Alterations and Improvements of the Port Talbot Docks and 
of water. In few, if in any, cases does sluicing carry silt Railways during the last Decack Minutes of Proceedings Inst. C.E.. 
sufficiently far for it to be carried away by the main tidal vol. exci (1912-13, Part D. p. 103 








































































































The extension by Mr. William Cleaver of a short timber 
training-pier on the north side of the entrance channel by a 
tipped embankment of copper slag had an immediate and 
marked effect in reducing the rate of deposition of silt.  Pre- 
vious to this, silting often occurred to the extent of 5 to 6 feet 
in a few days, whereas later the same depth of deposit was 
| months. The embankment also 
travel of wind-blown from. the 


found in as 
check the 


hardly 
served to 
adjoining beach. 

\t a later date, a sand-pump brought from Fishguard was 
fitted with a rotary cutter and a nozzle similarly shaped to that 
used by Mr. Cleaver, but for the reason given above was not 
) With this exception no records exist of 
sand-pumps in the Great Western Com- 
Such trials, including those with the 


many 
sand 


kept long at work, 
extensive trials” of 
pany’s Channel ports. 
more efficient drag-suction dredgers, were not carried cut @s 
it was not anticipated that they would result 'n any improve- 
ment in economic working. 


Bucket and Ladder Dredgers. 
Dredgers which excavate and elevate material by means of an 
endless belt provided with steel buckets may be sub-divided 


into four classes :— 


(a) Self-filling and self-propelled, 

(b) Non-self-filling and self-propelled. 

(c) Non-self-filling but dumb (incapable of 
sion). 

(d) Self-filling but 


self-propul- 


dumb (incapable of self-propulsion). 


The selection of one or other of these classes, where bucket 
dredgers are used, must depend on local circumstances, — !n 
very narrow channels, where the presence of hopper barges 
alongside the dredgers would be detrimental to navigation, the 
the only possible craft, It 
during the 


self-contained carrier 
cannot, however, be described as economical, as 
whole of the time the craft is proceeding to and from the 


depositing-grounds, its main lifting engines are idle, so that 


dredger is 


its use should, if possible, be avoided. 

Of the tvpe, the provision of 
engines 1S oC , much shelter 
exists in the channels to be dredged, and also by traffic condi- 


propelling 
weather 


non-sell-filling 


yverned by how from bad 
tions. 
ports five bucket dredgers are used in conjunction with steam 


Of these dredgers two are self-propelling and 


Under the conditions prevailing in the Bristol Channel 


hopper-barges. 


three non-self-propelling, one of the latter being a vessel used 


by the former Cardiff Railway Company. 
On purely economic grounds the case for the dumb dredger 
is strong, 


upon the provision of an independent set of engines for pre- 


the additional running and overhead costs consequent 
pulsion amounting to some 15 per cent, This can, however, be 
reduced to about 10 per cent. by the provision of a belt drive 
to the top tumbler of the dredging ladder, which, as well as 
the propellers, can then be operated by one set of engines. 
Dumb dredgers have the disadvantage of their dependence on 
other craft for mobility, but no general principles can be laid 
down to assist in assessing the practical value of this mobility 
bevond indicating that, in channels of sufficient width to permit 
of the use of barges but where interference with traffic must 
be reduced to a minimum, and particularly where in times of 
storm dredging craft must move quickly to sheltered ground, 
advantage will be gained by the use of sell-propelled craft. 
Whether or not a bucket dredger should be provided with a 
hopper is largely a matter of opinion, but a hopper is certainly 
In 1951, the 
Company's 


g droppings from the buckets. 
er Western 

9,100 cubic vards, the aver- 
LOCO cubs The 
a hopper would otherwise serve no usetul 
and 


useful tn collectin 


* David Davies, one of the Great 


dredgers, collected and deposited 


is 


age for the five vears 1930-54 being vards, 


space occupied by 


purpose, but its provision results in a higher freeboard, 


so a longer working time for the attendant hopper barges. 


Dipper or Spoon Dredgers. 


Dipper dredgers follow the familiar lines of the steam navvy, 
and need no further explanation. They are largely used in 
excavating metalliferous deposits from the beds of rivers in 
and elsewhere. 


Burma The greatest development of this type 


of dredger took place for dealing with the enormous 


.” 


slides 
which occurred in the Culebra Cut soon after the opening of 
the Panama Canal. The dredgers were provided with 10- and 
l6-cubic-vard dipper buckets capable not only of lifting lumps 
of rock some 50 tons in weight, but of actually digging to a 
depth of about 50 feet in soft unblasted rock—shale and sand- 
stone—at the rate of from 7,000 to 10,000 tons per 24 hours, 
The 
vearly output on the Canal of three of these craft was approx'- 
10,000,000) cubic 


according to the hardness of the material encountered, 


mately vards. 


Grab Dredgers. 
Grab dredgers, mounting one or more cranes, are indispens- 


able for use in docks for dredging coal-tip berths alongside 


THE Dock AND HARBOUR AUTHORITY 


Maintenance of Waterways to Docks and Harbours—continued 


February, 1933 


{ cit’ 
ir¢ 1 


quay-walls and in other situations where a_ bucket 
cannot conveniently work, and are largely so used in the Gre 
Western Railway Company's ports. lo reduce interferes 
with dock traffic to a minimum, craft for this purpose shot 
be self-propelled carriers, supplemented, where necessary, | 
large-capacity steam hoppers to reduce time lost in) lockn 
when proceeding to and from the depositing-grounds. 
Although craft of this type more commonly deal with cor 


paratively small quantities of material, an extremely ust 


general-purpose type is one mounting four grabs and o 
1,000 Grab dredgers 
] ] 


have given excellent results on many large docl 


hopper-capacity — of cubic yards. 


arranged 


and their use might with advantage be developed, The ** F 
Mac Cool "’ operating at Buffalo, U.S.A., may be instan 
as a typical example of a grab of large bucket-capacity. TI 


craft has a l0-cubic-vard bucket operated by pneumatic powe 


with an output of GOO cubic vards per hour working in a dep 


of 65 feet. 


Docks Organisation (Engineering) 


The Great Western Railway Company's South Wales pi 


divided into 


are two groups—the eastern: Newport, Card 
Penarth, and Barry, and the western: Port Talbot and Sw: 
sea. At Barry and Swansea Docks a Divisional Engineer 


stationed responsible for all the civil ¢ work of t 


oO 


~ 


neering 
harbours in these respective groups other than dredging, whi 


is in the charge of a Dredging Assistant to the Chicf Enginee 
with a staff of Dredging Inspectors. 

The Great Western Company owns the 
docks at Briton . Burry Port, Llanelly, 
Plymouth and Fishguard. ‘These are in the charge of the Ra 


way Divisional Engineers, and dre¢ 


harbours ai 


] 
aso 


Bridgwate 


Ferry le 


lging is carried out at the 


by units detached from the main fleet and controlled by 1! 
Dredging Assistant. At Brentford and Chelsea, where t 
conditions are special, seasonal dredging work is carried « 
by contract. Dredging at the western ports is mainly carrik 


out during the summer months owing to weather conditior 
but at the there is littl 


cause, 


Statistics of Dock- and Channel-Dredging 


eastern ports interruption from tl 


To indicate the extent of dredging essential to maintain tl 
navigable waterways of the Great Western Railway Compa 
the largest private dock-owning corporation in the world, tl 
following statistics of dock- and channel-dredging, covering 
their ports, are given: 

Year ivera 
Year 192¢ 
ton tor 
Docks 769,542 1.038.617 
Channels 4,661,013 $,111,703 
5,430,555 », 150,320 

This represents an expenditure of a capital sum for dredg 
plant ot nearly £500,000, with an average vearly cost tor 
LO vears ended 1035 of some £60,000 for operation, in¢ luc 


ordinary running repairs. Approximately £45,000 of this su 


represents the corresponding costs in respect of the entrance 


channels to the South Wales ports, with which this Paper 
mainly concerned. The ordinary maintenance-costs, that is 
say, repairs up to £100, account for some 25 per cent. of th 
figure, taking the average for the vears 1933, 1934, and 198? 
The cost of heavy repairs during those years averaged approx 


1 


17 per cent. of the 


Methods of Working Employed 
Loading of Hoppers. 


working costs. 


mately 


Particularly in the eastern ports, the state of fineness of th 
material to be dredged and the ease with which it mixes wit! 
water render it impossible to fill the hoppers to capacity wit 
solid matter. Should this be attempted, the surplus wat 
passes over the side heavily charged with silt. At Newport 
1 cubic yard of silt weighs about 1.2 ton and, in general, 


the other ports 1.25 ton. In the entrance-channel at Swansea 
where the silt also consists of wind-blown sand, the equivalet 
is 1.30 and at Port Talbot 1.40 ton. \t the latte 


ports the materials dredged for extensions of deep water 


ton, two 


dock approximated to 1.80 ton per cubic vard and comprise: 
sand at Swansea, and gravel, boulders and clay at Port Talbot 
At Swansea this represents an equivalent of L cubic 


virgin sand to 1.4 cubic vard of silt. 


vard of 


with silt and 
water to gauge the depth of the top of the mud below the well- 


It is the practice when hoppers are loaded 


coamingss, 
ing rod provided with a circular foot 
and readings are taken at several points, 


This is ascertained by means of a graduated gaug- 
l4 inches in diameter, 
These measurements 
are entered in the daily log sheet, and, by reference to Tables 
the capacity cbtained by previous measurement ctf 
each hopper when loaded to varying depths below the coam- 
ings, the actual cargoes carried are easily ascertained. 


show!ng 
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Soundings. 





Soundings are carried out systematically in 


the channels cvery three months, with occasional 
spot checks as found necessary, and, dependent Ss 
































upon the volume of shipping, this is also done in a 
the docks. Wherever possible, soundings are 
taken by means of a steel wire SOO to 1,000 feet f q + 4 
ig with ferrules spaced 10 feet apart; fore- and | 
back-sights are provided on shore and check- 1 oe es Be ae 
sivhts are taken from time to time on known shore | yl ive j | 
build 1; ! i. i Re 
irks, buildings, ete, The sounding chain is il } -— 
ovided with a zine sinker 7 inches in diameter 
dl weighing 41 Ibs, | | | | bes op yy 
In the outer channels, soundings are taken as pic ttl) 
gularly as possible about every 


y I2 feet along | 
insits fixed by sextant readings as shore marks. ——4 


me readings are taken every 5 minutes” witl 





nchronized watches by one of the  sounding- C 

at’s crew and by a man stationed near the > 

propriate tide-gauge which is also” read at 

ese intervals. Copies o the sounding charts are 

pplied to the Chief Docks Manager for the uss 2 | 

his Dock Manavers an Masters. 5° Riess 


— 





epositing-Grounds. o 





The various ports are favourably situated in cae eee hea. 
. . , ( ( } p>]. y a «lo 
ation to depositing-grounds. Ihe distances Fig. 16. ost of Channel-Dredging and Quantities Dredged 


iversed by the carriers out and home when 


orkinge in entrance-channels vary from three to eight miles The tidal rang the Bristol ¢ ( ( . 
cording to the set of the tides and the positions in which the varving from 40.00 feet at 1D c es ¢ N Y 
edgers are working, \t Penarth, Cardiff and = Barry the to 26.80 feet at Swansea, wit n ecorade 
iximum run does not exceed four miles. \t Brentford and those ports of 45.30 feet ; D410 fer espective 
heisea tl position is ExXceptior il, as the whole of the dredged | go range necessitates r mp! ¢ 2 ‘ 
pol has to be conveved down the River Phames lor a distance Ol dredging to consicle ble epths 
301 miles before being deposited on the Essex marshes near ladder adjustment, | er su é 
nham. not capable of dredging 
: ‘ economik sel ess 
Dredging-Costs. 
Phe main factors influencing cdging-costs are . . 
Carriers. 
(a) an appropriate selection, distribution i economic : ; 
PI | \n efficient lOppr SETVICE S D P 
use ol the craft; | ) 
us¢ by Tie Crsreat West ‘ { Dp \ ) Ste opp 
(b) losses of time due to weather ; 
. . Mirges Carrving upwards oA s ) 
(« the exigencies of trathe. 1 1] . 
the older types, bot! ste 1 - n ties 
-e . ec ; r : fy Mm) t s lo s Vi) is 
Modernisation and Centralisation of the Great soba pth ln nage ge Say 
, . + 7 duced the losses of time ( the ‘ no's of « 
Western Railway Fleet of Dredgers “sensanlty pelea a sgstae dal 
: arg ane pre ‘ ‘ oO eDOS Oo ore ‘ 
Prior to the grouping of the railways tn 1922, independent lhe carrier fleet at present consists te te pp 
redging units were maintaine d by the various South Wales barge s of a total capacity « > ! ds 
: ‘ — wes 
allway companies now neorporated in the Great Wester eplaced thirty-« 
Railway Company. The fleet, which has been modern‘sed in with a total capaci 1&9 
ecent vears and, as shown in Table I, includes several power- with five bucket dredgers, 
1 craft well supplied with steam hopper-barges of large previously employed 
arrving capacity, is nOoOW emploved as one unit draw tor 
ervice at any of the Company's ports. Effective W orking Time. 
rABLE I—SOUTH WALES PORTS—DREDGING CRAFT IN 198% Records cept for at . l l Le p ent 
tore ncrease i actus ( I £) ¢ . 
Capacit Dredsing dept f Lime occupied i! tt Ye Spo ‘ t he a< ? < < 
from 4 per cent, at Swanst te () pe ent t ( d ¢ 
Name and type of craft Dredging i Max m Minin the effective tim percentage m4 os (37 Dp 
eT he I = rig > I 
average wai oe of the operating time. 
iets daa \ typical present-da ect PF { < R 
Cit which the timing .) edg ¢ operat ~ 
sucket self-propel shows that in 1083 bucket ‘ ers have beet 7 
ling ‘ 
ZL cent, of the year, rab dredeers & p ent thie nam 
Don Federico ” 650 10 19 , . ; S 2 + pe - dt 
David Davies : 750 S00 5) 2) 18 loppers OO per cent., wil al kimum fe two « the ves f 
ee per cent. Records are kept ‘ } t. she cen 
= for do ks and channe ‘S ive ( ol ) Ss orked ‘ 
sucket _ self- following headings :—start re ‘ <] g, loading ae 
propelling ing ] : ail { . ‘ 
‘ neg, | OSITINLE ane ste nN rit weathe 
Peeress _ SOO 45' 11 17 14 > Ce] S i ~ ‘ < . a 
Foremost 49 : 1,000 45 and 6O i8 16 ing, moorings, changing barges, awaiting arges, ep 
Foremost 1V 900 60 18 16 miscellaneous, and total \verage figures ere < 
ol craft are shown in Apps x | 
: The pe riods in commissio periods durit \ ( cthal 
Grab dredgers :— : : S 
Vudeford ee one 50 287 oOaadIng Was going ol vary trom os. ¢ per cent to OO. p 
F'rancis Gilbertson... 100 805 cent. of the overall tims the case ft the bucket dredgers. 
Grabber ou - 20 The following statement show the emplovment of d £ 
irab 28 899 rat a 
(iraball ie . 12 392 Crait during 1935: 
Steam hopper ' ‘ 
barges :— Type of se F , : 
Vascount Churchill S90 Workir 
Sir Ernest Palmer R90 . 
Sir Henry Mather 
Jackson ... 890 Bucket dredgers $26 267 0 iss lat 2 
Foremost VI se 720 Grab dredgers ... 748 68 12 5 7+2 : 
Foremost VII — 720 Steam hoppers... 1,967 19 R4t 62°8 Ov vt 0 
Foremost 27 soe 627 
Foremost 44 — 883 
Foremost 45 . - 88: = ae J 
i So Unit Costs. 
G.W.R. No. 1 rom — 925 
GWR. Mee .. 25 = The graphic diagrams (Fig, 16) show the total : the 


— —— —— working costs of channel-dredging at the South Wales ports 
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Maintenance of Waterways to Docks and Harbours 


over a period of years, with actual quantities dredged. These 


figures are exclusive of periodical overhauls for heavy repairs 


and of depreciation charges. 


Grab-Dredging Costs. 
Dredging by grabs is carried out in ships’ berths in dock, in 


entrance-basins, etc., and no extended use of such craft ts 


made in channels. 
Owing to the varied conditions under which these craft work, 
costs are very variable and would be misleading without know- 
re of the particular circumstances. 


ledg 


or” 


February, 1937 


continued 


Staff Arrangements. 

The men employed with the Great Western Ratlway dredg- 
ing fleet, including all units at the various ports, vary in 
number according to seasonal requirements from 190 to 80, of 
whom a nucleus is regularly employed, the remainder being 
engaged on a temporary basis as found necessary. The staff 
work under National Agreement conditions, the working hours 
depths of water available for 


being regulated to suit the 
Sleeping accommodation ts pro- 


dredging the tidal channels, 
vided on the new craft, the use of which is optional fer the 


men, 


APPENDIX I 


ANALYSIS OF AVERAGE TIMI 


WORKED BY 


DirrerReNtT Tyres OF DrepGING CRAF' 





Loading Deposit 
or ing and 
raising steaming 


Starting 
Loch 


dredgers, 
docks and 


Five bucket 
working in 
channels, 


605-0 
dredgers, 


channels 


Two bucket 
working in 
f 


only, 








Three grab dredgers 
working in docks and 
channels, 


Traffic 


Miscel 


aneous 


Awaiting 
aTLES 


Changing 


Repairs 
barges 5 


Weather Coaling | Moorings 


Qe pres 
B02 


25°0 


100-0 


1041-0 


100-0 


100 0 





vading 
and 


raising 


Deposit 
ing and 
steaming 

| 


Starting | I 
and 


/Standing I 
finishing y 


531-0 662°8 208-4 


Hours 
steam hoppers, 
working in docks and 
*hannels. . 
Per cent. 


Miscell 


aneous Total 


oaling |Watering Moorings! Repairs 


Praftic 


100 0 





Lloyd’s Register Shipbuilding Returns for the Quarter ended 31st December, 1936 


HE statistics issued Lloyd's Register of Shipping 
regarding merchant vessels under construction at the 
that Britain and 


ol the 


by 


in Great 
Ireland there is an 35,071 

work in hand, as compared with the figures for the previous 
The total under construction— 

tons 22Q) 556 tons 30 per cent.) the 


end of December last show 


increase tons in 


quarter, of tonnage 
063,642 , 
tonnage which was being built at the end of December, 1935, 
total recorded since September, 


now 


present 
exceeds by (o1 
and is the highest quarterly 
LOSO. | 
under construction in the four leading countries abroad, 
\bout 70,000 tons—7.3 per cent. of the tonnage now being 


t exceeds considerably the aggregate tonnage 


built in this country—are intended for registration abroad or for 
sale, 
The 


tons 


now under construction Abroad*—1,287,579 


104,700 tons more than the work which 


tonnage 
is about was in 
at the end of September last. 

The leading 
Japan, 208, 146 
United States of America, 110,356 tons; 


hand 
108,165 tons; 
123,796 


and Penmark, 


countries abroad are :—Germany, 
Holland, 150,850 tons: 


tons; > Sweden, 


tons; 
75,950 

Of the tonnage being built abroad, 413,152 
elsewhere 


tons. 
32.1 


in 


tons (oO! pei 


cent. ) intended for registration than the 
Country of Build. 

The total tonnage under construction in the World* amounts 
to 2,251,221 of 
Great Britain and Ireland, 


quarterly total for the world shows 


are 


{2.8 in 
abread. The 


139,784 tons 


tons, which per cent. is being butlt 


and Es 


per cent. 
an increase of 
over the figures at the end of September last, and is the highest 
1930, 


Ireland, 


recorded since December, 
In 


upon 272,546 tons during the last three months, a decrease of 


Great Britain and construction was commenced 
20,630 tons, as compared with the corresponding total for the 
September quarter. During the quarter ended December last, 
280,597 tons were launched in Great Britain and Ireland, an 
increase of 68,310 tons, as compared with the previous quarter, 
168,558 tons commenced, and 
as compared with the previcus 
quarter, an increase of 74,682 tons in the tonnage commenced, 


and of 100,248 tons in the tonnage launched. 


Similar figures for abroad are 
104,089 tons launched, showing 


Laan 


Steam and oil tankers under construction in the worl 
amount to 80 vessels of 652,202 tons, ol 
179,760 tons are being built in Great Britain and Ireland, 1] 
vessels of 124,980 tons in Germany, LO vessels of 79,840 tons 
in the United States of America, 7 61,766. te in Sweden, 
of 54,620 tons in Holland, 5 of 46,800 tons in Denmark, 6 of 
29 1k0 Japan, 2 of 22,000 tons in Italy, 3 of 20,220 


tons in Spain, and 1 of 15,456 tons in 


moto! 


which 25 vessels of 


ol ns 


tons in 

France. 

The vessels being built in the world at the end of Decembe: 

12 motorships of between 8,000 and 

22 motorships of between 
of 

steamers each exceed- 


include 6 steamers and 
10,000 tons each; 4 
10,000 and 20,006 
between 20,000 and 30,000 tons: 


steamers and 


tons; 9 steamers and 3 motorships 
and 2 
Ing 80,000 tons, 

Or! 


Ireland 


the 963,642 tons undei 
the ol December, 
motorships, while at the same date 


Britain anc 
of 


construction in Great 
143, 736 consisted 
) the tonnag* 
being constructed abroad (842,771 tons) was 105,965 tons in 
CXCeSS that of the 

Phe table respecting 


power of steam engines now being: built 


at end tons 


motorship 
ol steamers. 

shows the horse- 
fitted 
; this figure includes 74 
shaft horse-power. 
steam reciprocating engines (about 


that 


being 


marine engines 


Ol O1 
board amounts to about 908,000 h.p. 
sets of turbine engines of about 519,000 
The of the 


200 , ‘ 
3588 OOO h.p.) represents 16.9 per cent, of the total horse-powe! 


horse-powe: 
of marine engines now being built in the world. The figures 
1,594,000 h.p. and 
e . . . 4 
comprise 60.6 per cent. of the world’s total horse-power of 


for ot] engines aggregate approximately 
marine engines under construction. 

to ’ Of the 
building in hand throughout the world at the en 
1,398, 20 f than 62 per are being built 
the Lloyd’s Register. Of this total, 
> yor , 4 > ¢ " 4 
So0,204 tons, representing 86.2 per cent. of the tonnage being 
built there, under construction in Great Britain and 
Ireland; while, of the tonnage being built abroad, 567,967 tons, 
or 44.1 per cent., ure being constructed under the inspection 
of Llovd’s Register. 


Fonnage to Lloyd's Register Class. merchant ship- 
1 of December, 
tons, o1 


more cent., 


under inspection of 


are 


are : ~~ ‘ : 
Excluding Russia, for which no figures are available. 
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Dublin Port and Docks Board 


Progress of Dublin Port in 1936 










iDERMAN 








\. BYRNE, Lord Mayor of Dublin, pre- Dublin Port and Docks Be Rede S c 75-19 
































































sided at a meeting of the Dublin Port and Docks ast month, in connectio e lores y KS ae 
Board, held on 14th January, until the Chairman, ’ er issue of £100,000 « Sut ° 
Mr, Charles M. O'Kelly, and Vice-Chairman, ( apt. siderably over-subscribed, ‘ ‘ t cont e( 
Gordon, were re-elected, onhidence ¢ e pub b r re 
The Chairman (Mr. C. M. O’Welly) reviewing the work of While it is important that Bo p progres 
the year, said that there were more goods and passengers thas sive policy of proveme ’ t ( 
in any previous vear, The number of ships ente g¢ the port p s of equa ort . 
had reached the grand total of 6,071, being 237 more t n 2) o e depos ( 
1035. e Litlev to the aviy yh 7 Tye the 
The total net register tonnage which entered the port was epth over the Bi: e ent D 
9,725,284, which constitutes a record, being 156,710 tons in a Hine 1 edging y 
excess of the previous vear, In addition, 23 vessels having a thie ( two 
total net tonnage of 251,808 anchored in the bay. oved, eCO dredeg 
The gross re cipts in 1936, were, in round figures, £219,840, Jespite i] t £ 
d from the Custom House Docks €44,965, making a total of Dub ‘ eap 
(954,805, an increase of £24,404 on 1955. vhi t will be B 1D 
Phere would, he said be a s irplus of receipts over expendi- ere is a pprehensi ( re, 
ce ol roughly 12,000, which must be considere satislac- 
v in view of the additional cha ee which the Bo: have ou or the of | ‘ ship 
meet on the issue of stor k. pla er pment | ‘ o , 
Referring to the fact that during the ve Belfast and Dub O ( e be 
Harbour Boards had exchanged visits, Mr. O’Kellv said that ships Y” the p 
this had done a cre: deal of ood in the av of exchai 
ound eat’ cakaiee.” 7 , | : si Dublin Port Board S« cretary, 
During the year the Anchor Line submitted a scheme for the \t the « \l \] | H 4 
first direct passenger service between Dublin, New York, r lL, Ee npat kk l¢ Ss ( ) 
Boston, which met with the Board's approval, anc ire Cl ( his post as Secre | 1) 
hall was constructed on Alexandra Quay, W hich met th the He entered the service the ) i \I SS 
requirements ol the public to a satisfactory degree. \t the SO Thal ( S ( ( 
moment there is every prospect that the new business will ex- early 53 years’ st ee fi ( 
pand. Shortly after these sailings were started, negotiations House Di s Depa ( S 
ere opened with the Irish National Refineries, Ltd., for Late s transterre 
extensive site for an oil refinery. Thanks to the foresight of B st Otfice, Westmore ds 
the Board in years gone by, it was poss ble to offer to the Com- O \\ { ( 
pany tand which had been reclaimed, and a long lease was Port Dues LO19 I 2) Dp ‘ Secre 
arranged on mutually satisfactory terms, tarv, al took charg t the ‘ We 
The establishment of a trans-Atlantic passenger service, and Street, succession to the e Nl . r 
e oll refining il dustry, shows that the facilities available 1 
Dublin so impressed outsiders that they are prepared t vane ——————— 
considerable expenditure in connection with their works ( 
their trade in the Port of Dublin. Port of London’s Record Year 
In the newly-completed large tobacco warehouse in the ; 
Custom House Docks the Board has provided accommodatior Bn . 
ior the ink reasing trade in warehousing tobacco an othe) Shipping Record. 
goods. There is at present warehoused 25,000 packages o1 During 1936—62,168,833 f ping 
which a duty alone of £10, 000,000 will be payable to the State. ised the Po O Lu Ol, OmMmpare (Me ‘ 
A State Warehouse. ath oe agin ies Gilt ak ae | ; 
With the increasing quantity of goods exported and imported eached in) 1035, 
t the port, it will be appreciated that the seven days’ tree- \ notewort feature « | DI 
shed accommodation which — the Board provides, has be ‘ or nhe oO ‘ ) ( 
strained to the utmost. In my opinion, this matter of con- mission for employm hetwe | ) < 
evestion can only be dealt with by the provision of a State ware- the world at the Britis oast tt ‘ \ yether, s ( 
nouse, Ihe Board has most suitable sites for the erection of ew tre ght | passengvel ‘ ere ed 
such a warehouse. The next step lies with the Customs and regular shipping services 
Excise Department. ncreasing output of electricity : Ire 
At the North Quay extension there is approaching completion fleet of colliers regularly set o 1 port “ment 
additional deep-water berthag to the extent of SOO lineal feet. a imber of ‘ essels t! 
Further provision is being made for shipping by extending ' 
\lexandra Quay in an easterly direction. Cargoes. 
The Board had some commitments in- connection with Complete figures for the t 
the oil refinery. First, to complete the area required, port during the same period ar ot vet b 
the Board are at present enclosing a further 17 acres of fore- so far to hand indicate a substai eas the port’s trade 
shore, which will shortly be reclaimed, and be included within i , 
the refinery site, making in all, 70 acres. Alongside this new Passenger Traffic. 
area the Board has undertaken to carry out a large scheme of There was an increas the he ssels that si 
dredging, to give access to the two wharves which the Board the lilbury Passeng Landing Stag togethe wit the 
is constructing for the Company, and at which the largest oil number of passengers embarked a sembarked, rhe 
tankers can lie afloat at all stages of the tide. number of ships accommodated was 704, representing 6,419,507 
In connection with the oil refineries, two companies have bee: tons gross 
registered with a capital of £1,000,000 each, and named Irish Passenger trathe is also dealt t] ourse, the docks 
National Refineries, Ltd., and Liffey lransport and Trading, and at some of the riversice arves, the aggregate figures 
Ltd. It is understood that the entire share capital of each com- for the vear are expected to disclost bs th eas 
pany will be issued this year, In addition, it is understood that ._ Dp . 
there will be a debenture issue of £1,000,000 made by each com- London's Pre-eminence. 
pany. An order for seven large oil tankers has been placed, The Board of Trade’s preliminary figures f Sipping t 
and plans for the construction of the refinery are nearing com- used the principal ports of the Unite Kingdom during 1086 
pletion. are as under, viz.: 
These works, together with the progress of the East Wall 
reclamation represent the Board's scheme of improvements at — . 68.833 
present contemplated. They involved a_ considerable capital Liverpool j 04,609 
outlay, for which the necessary financial arrangements have Southampton ; »,7 12,142 
been made. Hull... : 102,421 
In order to raise funds to meet capital outlay, the Board, in oe 1,448 = 






the early part of 1936, made an issue of £150,000 4 per cent. 
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Aden Port Trust 


The following are the returns of shipping using the Port of The total value of imports, excluding Government Stores, 
Aden for the month of November, 1936:— was Rs, 57,14,000,-, as compared with Rs. 69,54,000/- for 
November, 1935, and of exports Rs. 37,83,000/-, as compared 
No Tonange with Rs. 45,26,000/-. The corresponding figures for 1934 were 
Merchant Vessels over 200 tons ae 154 621,840 Rs. 46,03,000/- and Rs. 29,72,000/-. 

Pn oe salen = i : suaer ‘“ ie tate value of both imports and exports together was 
Dhows we < ix -_ hs 117 5.770 Xs. 94,97,000/-, as compared with Rs. 114,80,000/- for the 

corresponding month last year, and Rs. 75,75,000/- for 1934 
Imports during the month were above those for November, 
1935, in the case of raw hides, sugar, manutactured tobacco, 


PERIM. 
Merchant Vessels over 200 tons 


TRADE OF THE PORT. 


Imports Exports 
Article 


Quantity Quantity 


Coal ats ans ee ove 3.7 75,740 0 
Coffee cau : 3,86 89,324 8,379 


U 
. es 2,79,339 
Grain, Pulse and Flour ona aa ae 56,31: 3,24,461 56,330 3,06,509 
Gums and Resins ... =e ‘wi a 6 29,282 2,537 55,279 
Hardware ... a “oe 31,921 1) 31,364 
Hides, raw = ae No. 825 7,618 9,801 19,542 
Oil, Fuel ... ea a ae Tons 2,68,755 4,950 1 07,327 
», Kerosene = es = Gls. 26,840 17,635 1,492 943 
Petrol aoe — er - 36,827 35,076 1,632 3,052 
Salt ion Ke poe oie Tons 0 0 33,551 3,26.220 
Seeds ee ia er hie Cwts. 2,532 23,300 838 7,234 
Skins, raw oa ve ce No. 334,249 2,81.771 465,598 625,026 
Sugar de — Seu ae Cwts. 76,748 3,64,944 16,530 75,930 
Textiles 
Piece Goods, Grey ose ane Yds 624,839 3,25,300 3,109,210 3,84,174 
Se re White — — = 722,129 ,20,524 595,497 95,795 
x ae Printed or Dyed ne ,008 357 2,88,900 2,004,037 4,34,581 
Twist and Yarn se oa mae Lbs 171,960 73,190 100,140 42,153 
Tobacco, Unmanufactured ... i a 237 440 37,058 499,156 85,777 
- Manufactured _ — Po 81,508 78,526 18,916 47,954 
Other Articles bes hie Soa No. of Pkges. 124,931 18,35,508 55,538 6,89,529 
Treasure, Private... = ~_ 0 4,04,970 0 1,64.980 


57,13,807 


fhe number of merchant vessels over ZOO tons that used the and private treasure; and below, in the case of coffee, grail 
port in November, 1986, was 154, compared with 139 in the pulse and flour, gums and resins, hardware, seeds, raw skins 
corresponding month last vear, and 141 in 1984, and the total grey, white and printed or dyed piece-goods, twist and yarn, 
tonnage was 622,000, as compared with 598,000 in 1935, and and unmanufactured tobacco. 
605,000 in 1934. Exports were above those for November, 1935, in the cas 

Excluding coal, salt, fuel oil and Military and Naval Stores of raw hides, white piece-goods, manufactured and unmant 
and transhipment cargo, the total tonnage of imports in the — factured tobacco; and below, in the case of coffee, grail 
month was 16,200 and of exports 9,400, as compared with pulse and flour, gums and resins, hardware, seeds, raw skins 
17,200 and 8,800 respectively for the corresponding month last sugar, grey and printed or dyed _ piece- 


goods, twist and vari , 
vear, and 8,500 and 6,300 for 1934. and private treasure. 


British Columbia’s Import Trade blacking, toys, and fishing tackle. In this connection, it ma 
be mentioned that the Industrial Department of the Vancouve 
Board of Trade has an Industrial Committee which is alwavs 
ready to advise prospective industrialists who may be con- 
sidering the manufacture of commodities non-competitive with 
those already made in the area. 


The annual summary issued by the Industrial Department of 
the Vancouver Board of Trade covering the major commodity 
imports into the four western provinces of the Dominion has 
lately been issued. The imports are divided into nine groups, 
and attention is drawn to the fact that the total increase of : : 
$10,293,000 recorded for the year is divided between lines that Canned Salmon. 
must be imported in view of the fact that they are not produced 
in Western Canada, and lines that might be. In the latter 
category are sauces, catsup, wheat flour, confectionery and 


The British Columbia canned salmon pack, as at November 
28th, was larger by over 300,000 cases than for the same period 


a year ago, and very nearly three times as large as it was it 
candy, boots and shoes, cheese, worsteds and serges, blankets, 1931 : 1 


plywood, furniture, converted paper products, zinc sheets, zinc 
dust, Diesel engines, gasoline, lubricating and other oils, shoe- 


The figures for the last five vears are 


Cases 
1,851,533 
1,529,022 
1,582,926 
1,265,072 
1,081,031 
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The figures for dry salt herring production for the same period 


ap are :— 
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wie a nee ‘ 18,255 
Made only by im ne a m 12,056 

is 8,182 
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BEST YORKSHIRE IRON L™® Ss an ae Ja 11,091 
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